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ANNUAL   REPORT  OF 

THE  EPIDEMIOLOGY   AND  BIOSTATISTICS    PROGRAM 

NATIONAL  CANCER   INSTITUTE 

October  1,   1984  through  September  30,   1985 

The   Epidemiology  and  Biostatistics   (E&B)    Program  is  the   focus  in  the   Institute 
for  epidemiologic  and  biostatistical    research  in  cancer  etiology.     The  Program 
is  responsible   for  intramural,  collaborative,  and  grant-supported  investi- 
gations into  the  distribution,  causes,  natural    history,  and  means  of 
preventing   cancer.     The  epidemiologic  approach  is  comprehensive  and  covers  the 
gamut  of  environmental   and  host  determinants  of  cancer.     The  Program  also 
conducts  and  supports  the  development  of  new  methodologic  approaches  in 
epidemiology  and  biostatistics,  mul  ti  disci  pi  i  nary  investigations  that  combine 
epidemiologic  and  laboratory  methods,  and  biostatistical   and  mathematical 
research  that  permits  a  better  understanding   of  carcinogenic  mechanisms  and 
quantitative  cancer  risk  assessment. 

Dr.   Joseph  F.   Frauneni,   Jr.  continued  to  direct  the  Program  as  the  Associate 
Director  for  Epidemiology  and  Biostatistics.     Dr.  William  J.  Blot  was 
appointed  this  year  as  Chief  of  the  Biostatistics  Branch,   which  now  includes 
the  Analytical   Studies  Section   (Chief,  Dr.  Blot)   which  was  transferred  from 
the   Environmental    Epidemiology  Branch.     In  addition,   an   Epidemiologic  Methods 
Section   (Chief,  Dr.  Mitchell   Gail)   was  created  in  the  Biostatistics  Branch 
along  with  an   Information  Resource  Management  Section   (Chief,   Mr.   Michael 
Stump).     The  other  components  of  the  Program  are  the   Environmental 
Epidemiology  Branch   (Chief,   Dr.   Robert  N.   Hoover),   the  Clinical    Epidemiology 
Branch   (Dr.   Robert  W.  Miller),   the   Radiation   Epidemiology  Branch   (Dr.   John  D. 
Boice,  Jr.)   and  the   Extramural   Programs  Branch   (Chief,   Dr.   John  A.  Cooper). 
Thus,  as  a  result  of  reorganization  over  the  past  two  years,   there  are  now 
four  intramural   branches  and  one  extramural    branch  in  the   ESB   Program.     The 
Branch  Chiefs  have  summarized  in  their  annual    reports  the  research  activities 
taking   place  this  year.     In  this  report,   the  general    orientation,    summary 
highlights,  and  future  direction  of  the   E&B  Program  are   briefly  described. 

Intramural   Research 

Continued  emphasis  was  given  this  year  to  case-control    and  cohort  studies 
aimed  at  evaluating   key  hypotheses  in  cancer  etiology.     Case-control    studies 
of  selected  cancers  have  been   undertaken  when  high-risk  communities  are 
identified  on  the  cancer  maps  or  when  major  testable  hypotheses  and  special 
resources  become  available.     Whenever  possible,   laboratory   procedures  are 
incorporated  in  the  epidemiologic   studies  to  better  clarify  exposures,   pre- 
clinical   responses,  and  mechanisms  of  carcinogenesis. 

Tobacco:  Cigarette  smoking  is  known  to  account  for  a  substantial  proportion 
of  human  cancer,  and  its  effects  on  lung  cancer  were  evaluated  by  a  large- 
scale  case-control  study  in  several  European  cities.  The  size  of  this  study 
made  it  possible  to  clarify  the  modification  of  risk  due  to  changing  smoking 
habits.  It  was  found  that  cessation  of  smoking  lowers  lung  cancer  risk,  but 
the  reduction  was  proportionally  greater  for  short-term  vs.  long-term  smokers. 
Little  excess  risk  was   seen  among   the  group  of  persons  who   smoked   for  less 
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than  20  years  and  then  quit  for  10  or  more  years.     Hence,   the  effect  of 
smoking   on  lung  cancer  risk  appears  largely  reversible   if  the   habit  is   stopped 
soon  enough.     In  addition,   the  risk   for  lifelong    filter  smokers  was  about  one- 
half  that   seen   for  lifelong   non-filter   smokers.     However,   the   risk    for  those 
who  quit  smoking   for  10  or  more  years  was  much  lower,   being  20  to  30  percent 
of  the  risk   seen  among   those  who  continued   smoking.     Although  the  dangers  of 
filter  cigarettes  are  less  than  non-filters,   there  was  a   substantial    increase 
in  the  risk  of  lung  cancer  proportional    to  the  duration  of  smoking   filters. 
The   European   study  was  of  sufficient  size  to  dismiss  the  claims  of  some 
investigators  that   smoking   affects  only  squamous  and   small-cell   lung   cancers. 
Among  938  patients  with  lung   adenocarcinoma,   risk   increased  in  proportion  to 
the  duration  and  amount  of  smoking.     Excess  risks  of  lung  cancer  were  also 
associated  with  cigar  and  pipe   smoking,  with  dose-response  relationships 
independent  of  cigarette   smoking. 

Tobacco  habits  and  lung  cancer  risks  vary  geographically  in   the  United  States. 
A  case-control    study  of  lung  cancer  in  a  high-risk  area  of  southern  Louisiana 
implicated  the  heavy  use  by  Cajuns  of  local    brands  and  hand-rolled  cigarettes 
containing   high- tar  levels.     Because  of  an  earlier   study  linking    smokeless 
tobacco  to  high  rates  of  oral   cancer  in  the    southern  United  States,   the 
Program  has  become  involved  in  additional    projects  to  clarify  the  cancer  risks 
associated  with   snuff  dipping   and  chewing   tobacco. 

Several    studies  are  evaluating   the   possible  association  of  lung   cancer  with 
passive  smoking.     Preliminary  data  from  a  case-control    study  of  lung   cancer 
among   non-smoking  women   siqgest  an   increased  risk,   in   proportion  to  the  number 
of  cigarettes  their  husbands  smoked,  and  indicate  the   importance  of  further 
studies  with  more  quantitative  exposure  data  on  various   sources  of  environ- 
mental   tobacco  smoke.     Finally,  the  impact  of  tobacco  on  cancer  incidence 
appears  to  be   increasing   with  newer  understanding   about  the  causes  of 
particular  tumors.     Recently  completed  case-control    studies  of  renal   cell 
cancer,  renal    pelvis  cancer,   nasal   cancer,  and  cervical   cancer   indicate 
etiologic  relationships  to  cigarette  smoking,   so  that  the  list  of  cancers 
associated  with  tobacco  products  continues  to  grow  and  the  need   for  preventive 
action   is  more   urgent  than  ever. 

Occupation:     As  a  time- tested  means  of  identifying   physical    and  chemical 
carcinogens,   occupational    studies  were  pursued  to  assess  hazards   suspected  on 
the  basis  of  experimental,  clinical,  and  field  observations.     During   the   past 
year  a  case-control    study  of  bladder  cancer  in  Mew  England  uncovered  an 
elevated  risk  among   truck  drivers  that  rose   to  nearly  2.5-fold  among   those 
employed  for  five  or  more  years.     The  risk  was  greatest  among   men  who  began 
driving   in  the  1930s  and  1940s  and  remained   unchanged  after  controlling    for 
smoking  and  coffee  drinking.     The  high  rate  of  bladder  cancer  in  both   sexes  in 
this  area  was  found  to  be  related,   in  part,   to  exposures  in  the  leather  and 
textile  industries.     A  survey  of  professional   artists  revealed  excess 
mortality   from  leukemia  and  cancers  of  the  bladder  and  kidney  among   painters, 
and  cancer  of  the  prostate  among    sculptors.     The  excess  of  bladder  cancer 
among   painters  was  confirmed   in  a  reanalysis  of  data   from  the  National    Bladder 
Cancer  Survey.     This  Survey  also  revealed  excess  risks  among   truck  drivers 
(especially  those   using   diesel   engines),   railroad  workers,  metal   machinists, 
metal   workers,   construction  workers,   lumbermen  and  woodworkers,   hair  dressers, 
drycleaners  and  cutting   operators. 
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A  screening   program  for  colorectal    cancer  and  polyps  by   flexible   sigmoidoscopy 
among   pattern  makers   uncovered  a  2.5-fold  excess  of  colon  cancer,   but  the 
excess  could  not  be  linked  to  any   specific  characteristic  of  pattern  making. 
Compared  to  asymptomatic   populations,   the   proportion   of  pattern  makers  with 
polyps  did  not  appear  excessive.     A  systematic   survey  of  the  mortality 
experience   of  293,958  U.S.  veterans  by  occupation/industry  and   smoking   habits 
provided  new  clues  regarding   work-related  factors  that  require   further 
evaluation.     Elevated  risks  for   stomach  cancer  among   carpenter^c  machinists, 
and  steelworkers  may  reflect  exposure  to  dusts  and  abrasives.     Surveys  of 
anatomists  and  morticians  uncovered  consistently  elevated  mortality   from 
leukemia  and  brain  cancer,  and  further  projects  to  clarify  the  possible 
influence  of  formaldehyde   in  these  and  other  formaldehyde-exposed  groups  are 
underway. 

A  case-control    study  of  leukemia  using   death  certificates  uncovered  associa- 
tions between  leukemias  and  farming-related  activities.     Case-control 
interview   studies  of  leukemia,  lymphoma,  and   soft-tissue   sarcomas  are   underway 
to  evaluate  the  role  of  herbicides,   insecticides,  and  other  agricultural 
factors  in  the  origin  of  these  tumors.     A  case-control    study  of  nasal   cancer 
in  Virginia  and  North  Carolina  implicated  occupational   exposure  to  wood  dust 
and  textiles;   the  latter  association  may  explain  the  high  rates  of  nasal 
cancer  among  women  in  this  area.     A  case-control    study  of  renal    pelvis  cancer 
suggested  the  influence  of  occupational   exposure  to  aromatic  amines,   which 
resembles  the  associations  reported  for  bladder  cancer. 

Radiation:     Studies  were  continued  to  investigate   further  the  relationship 
between  cancer  risk  and  ionizing   radiation,  especially  exposure  to  high  doses, 
and  to  improve  estimates  of  risk  associated  with  lower  doses.     An   immediate 
practical   need  is  for  risk  estimates  on  which  to  base  regulatory  and  other 
decisions  about  the   use  of  nuclear  and  radiological    technology   in  medicine  and 
industry,  and  to  assess  the  value   of  exposure  avoidance  as  a  means  of  cancer 
prevention. 

A  new  survey  of  breast  cancer  among  atomic  bomb  survivors  revealed,    for  the 
first  time,  a  dose-related  excess  risk  among  women  exposed  under  age  10, 
indicating   that  the   immature  breast  is   susceptible   to  the  carcinpgenic  effects 
of  radiation.     A  study  of  childhood  cancer  in  twins  indicated  a  f-fold  excess 
risk  associated  with  prenatal    x-ray,   suggesting   that  the  association   is  due   to 
radiation  rather  than  the  indications  for  pelvimetry.     A  case-control 
interview   study   found  that  9%  of  all    thyroid  cancers  could  be  attributed  to 
prior  childhood  head  and  neck   irradiation,  and  that  pregnancy   subsequent  to 
radiation  exposure  appeared  to  enhance   risk.     A  further   follow-up  of  children 
irradiated  for  ringworm  of  the   scalp  in   Israel    revealed  an  excess   of  thyroid 
cancer  and  nodules  following   doses  on  the  order  of  9  rads,  as  well   as  elevated 
risks  of  brain  tumor  and  leukemia. 

In  an   international    survey  of  cervical   cancer,   radiotherapy  was   found  to  be 
associated  with  a  small,  but  significant,   increased  risk   of  leukemia.     This 
may  be  related  to  the  low  doses  of  radiation  absorbed  by  bone  marrow  outside 
the  pelvis,   since  pelvic  marrow  was  probably  destroyed  or  rendered   inactive   by 
the  large  therapeutic  exposures.     Ovarian  damage  by  radiation  may  have 
contributed  to  a  low  breast  cancer  risk,  which  was  evident  even  among   post- 
menopausal   women.     The  expression   period   for  radiation-induced   solid  tumors 
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appeared  to  continue   to  the  end  of  life.     Chromosome  aberrations  following 
partial-body   irradiation  were   found  to  persist  in  circulating   lymphocytes   for 
over  30  years. 

In  an   international    study  of  over  9000  children   treated   for  cancer,   the   risk 
of  second  cancers  of  the   bone  was   strongly  associated  with  high-dose   radiation 
therapy.     Radiotherapy  was  not  associated  with   increased  rates  of   second 
leukemias,  which  could  be  attributed  almost  entirely  to  alkylating   agent 
treatment.     A  joint  monograph  on  multiple   primary  cancers,    focusing   on   long- 
term   survivors,  was  prepared  in  collaboration  with  the  Connecticut  Tumor 
Registry  and  the  Danish  Cancer  Registry.     Cancer  patients  in  Connecticut  were 
found  to  have  a  31%  increased  risk   of  developing   a   second  primary  cancer, 
which  rose  to  49%  among   those   surviving  more   than  30  years.     Some  constella- 
tions of  cancers  appeared  to  be  due  to  smoking   and  alcohol    (e.g.,   lung, 
larynx,  esophagus,  buccal   cavity,  and  pharynx),   whereas  others   seemed  to  be 
related  to  hormonal    or  dietary  factors  (e.g.,   colon,   uterine  corpus,   breast, 
and  ovary).     In   seme   instances,    second  cancers  appeared  to  be  caused  by 
radiotherapy  (e.g.,   rectal   cancer  following   cancers  of  the  female  genital 
tract,  and  leukemia   following   uterine  corpus  cancer)    or  by  chemotherapy  (e.g., 
acute  non-lymphocytic  leukemia  following  multiple  myeloma,   Hodgkin's  disease, 
and  cancers  of  the  breast  and  ovary).     The  non-neoplastic  effects  of 
radiotherapy  was  examined  in  a  registry  of  long-term   survivors  of  childhood 
cancer  at  the  Dana-Farber  Cancer  Center.     Among  Wilms'    tumor   survivors,   an 
excess  of  low-birth  weight  was  found  among   the  offspring   of  females,   but  not 
males,    suggesting  a  consequence  of  radiogenic   fibrosis  of  the  developing 
uterus. 

Medications:     Studies  were  continued  to  evaluate  the  carcinogenic  effects  of 
cytotoxic  drugs,   hormones,  and  other  compounds.     A  survey  of  patients  given 
methyl-CCNU,  a  nitrosourea  used  in  cancer  chemotherapy,   provided  the   first 
quantitative  evidence  that  the  risk  of  developing   a  leukemic  disorder  was 
directly  related  to  the   total    dose   per   surface  area  administered.     Alkylating 
agents  to  treat  childhood  cancer  were  associated  with  an  increased  risk  of 
leukemia  and  bone  cancer — the  latter  provides  evidence  that   solid  tumors  may 
result  from  chemotherapy.     An  analysis  of  cancer  registry  data   suggested  that 
women  with  breast  cancer  who  received  chemotherapy  are   prone   to  leukemia.      In 
addition,  women  with  breast  cancer  who  received  estrogen  therapy  were  at  an 
increased  risk  of  endometrial   cancer.     Recent  concerns  about  the   possible 
tumor- promoting  effects  of  thyroid   supplements  on  breast  cancer  risk  'were  not 
substantiated.     Data   from  the   Breast  Cancer  Detection  Demonstration   Project 
revealed  an  association   between   use   of  menopausal   estrogens  and  the  risk   of 
benign  breast  disease   of  all    histological    types,   with  an   increased  risk 
associated  with  duration   of  use.     Case-control    studies  revealed  an   increased 
risk   of  in   situ  and  invasive  cervical    cancer  associated  with   oral    contra- 
ceptives,  particularly  with  long-term   use.     This  risk  persisted  after 
adjusting    for   sexual    activity  and   smoking,   which  were   independent  risk 
factors.     The   use   of  phenacetin-containing   analgesics  was   implicated   in  a 
case-control    study  of  renal    pelvis  cancer,   which  also  suggested  the   possible 
influence   of  acetoaminophen;   this  association  deserves  further   study  because 
of  the   increasing    use   of  this  drug. 

Nutrition:     Studies  were   further   intensified  this  year  as  evidence   accumulates 
to  suggest  that  dietary  factors  contribute   to  a  large  though   uncertain 
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fraction   of  human  cancer.     Several    studies  have   utilized  geographic  areas  in 
the  United  States   (e.g.,   north/ south  differentials   for  large   bowel    cancer)    and 
migrant  groups   (e.g.,   Japanese-  and  Norwegian-Americans)   whose  cancer  risks 
otay  be  altered  by  changing   dietary  habits.     The  role   of  dietary   fat  in  colon 
cancer  has  been   suggested,  and  a  case-control    study  was  begun   to  clarify  the 
role  of  dietary  patterns,   in  conjunction  with  laboratory  measurements  of  blood 
and  feces  for  lipids,   fiber,  micronutrients  and  mutagenicity  in   several 
bacterial    systems.     Dietary  fat  may  also  alter  the  risk  of  breast  cancer, 
perhaps  by  increasing  estrogen  production.     A  case-control    study  of  young 
Asian-American  women  with  breast  cancer  has  been   started  to  clarify  the   role 
of  nutritional   and  hormonal    factors  and  their  interactions.     Fat  intake  and 
hormonal   levels  may  contribute  also  to  renal   cell   cancers,    since  a  case- 
control    study  in  Minnesota  revealed  that  obesity  was  a  risk  factor  in  females, 
but  not  males.     Women  whose  body  mass  index  was  in  the  highest  S%  percent  had 
a  risk  of  6-fold  compared  to  those  in  the  lowest  25%. 

Evidence   is  mounting   that  a  low  intake  of  certain   food  groups  may  contribute 
to  certain  cancers.     A  case-control    study  of  esophageal    cancer  in  black  males 
implicated  a  broad  nutritional   deficiency  in  addition   to  alcohol    intake.     A 
case-control    study  of  oral   cancer  in  southern  women  pointed  to  deficiencies  in 
fruits  and  vegetables,   resulting   in  low  intake  of  micronutrients  such  as 
vitamin  C  and  carotene.     In  a  case-control    interview  study  of  lung   cancer  in 
New  Jersey,  males  in  the  lowest  quartile  of  carotenoid  intake  had  increased 
risk  compared  to  those   in  the  highest  quartile  after  adjusting   for  smoking. 
No  reduction   in  lung  cancer  risk  was  associated  with  retinol    or  total    vitamin 
A  consumption.     Vegetables  afforded  even  more  protection  than  the  carotenoid 
index,   particularly  the  consumption  of  dark  yellow-orange  vegetables,   which 
have  a  high  content  of  alpha-  and  beta-carotene   relative  to  other  carotenoids. 
The  effect  of  vegetable   intake  was  greatest   for  squamous-cell    carcinomas,   with 
the  smoking  and  education-adjusted  risk  among   low-consumers  reaching  1.6 
compared  to  high-consuners.     This  effect  was  limited  to   smokers  of  long 
duration  and  current  smokers,   suggesting  action  on  a  late   stage  or  promotional 
event.     Opportunities  to  study  nutritional    hypotheses  are  also  being   pursued 
in  other  countries,  particularly  China,  where   several   collaborative  case- 
control    and  intervention   studies  are   underway.      In   addition,    E&B   investigators 
have  continued  to  develop  and  utilize  national    resources,   including   HANES   I, 
the   first  Health  and  Nutrition   Examination  Study  of  the  United  States,    in 
efforts  to  relate  dietary  habits  with  the   subsequent  risk  of  cancer. 

Genetic  susceptibility:     Enhanced  by  collaborative  ties  with  laboratory 
investigators,  epidemiologic  and  clinical    observations  have  resulted   in  the 
delineation  of  familial   cancer  syndromes  and   several    leads  to  mechanisms  of 
host  susceptibility.     The  discovery  of  the  dysplastic  nevus   syndrome   has 
provided  a  marker  of  susceptibility  to  melanoma,  enabling  early  detection  and 
treatment  of  this  potentially  lethal    cancer.     In   fourteen  families   studied 
intensively  over  a   seven  year  period,  42  new  primary  melanomas  have   been 
detected  in  22  patients,  and  all    but  one  was  surgically  curable.     An  analysis 
of  the   segregation  of  melanoma  and  dysplastic  nevi    in  high-risk   families 
indicate  an  autosomal    dominant  pattern   of  inheritance.     The   linkage  observed 
between  the  melanoma  phenotype  and  the   Rh  blood  group,  a  genetically 
determinant  polymorphic  marker,   provides  additional   evidence   for  doninant 
inheritance.      It  is  noteworthy  that  the   Rh  gene   is  located  on   the    short  ami  of 
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chromosome  1,   which   is  the  most  frequently  abnormal   genomic   segment  in  human 
melanoma   tumor  cells.     Non-tumor  fibroblast  lines   fran  patients  with  melanoma 
and  dysplastic  nevi   have   shown   increased  cell   killing   after  exposure   to  ultra- 
violet light  and  to  a  UV-mimetic  chemical. 

Studies  of  a   familial    syndrome   featuring    soft-tissue   sarcomas,   breast  cancer, 
and  other  neoplasms  have   led  to  the  discovery  of  in  vitro  cellular  radio- 
resistance   in  this  disorder.      Preliminary  cytogenetic   studies  of   sarcomas 
indicate  deletions  or  rearrangements  in  the  region  of  3p21,   near  the   suspected 
gene  locus  for   small-cell   carcinoma  of  the  lung.     Study  of  a   family  with  10 
cases  of  renal   cell   carcinoma  has  revealed  a  3:8  translocation   in  the  normal 
cells  of  all    family  members  with  renal   carcinoma.     The  breakpoints   seen   on 
chromosomes  3  and  8  have  prompted  experimental    studies  into  the  role  of 
chromosomal    rearrangements  and  oncogenes.     Preliminary   findings  suggest  that 
the  c-myc  oncogene  has  been  translocated  without  duplication  in  this  family, 
and  that  sporadic  renal   cell   cancers  have  non-random  rearrangements  in   the 
short  arm  of  chromosome  3.     The  repository  of  cancer-prone   families  in  the 
Program  has  become   of  increasing   interest  to  experimentalists  involved   in   the 
identification   of  human  oncogenes,  and  tissue   specimens  are  made  available 
upon  request  to  the  extramural   community.     The  NIH   Inter-Institute   Medical 
Genetics  Clinic,  directed  by  two  staff  members,   provides  a  multidiscipl  inary 
setting   for  studying   families  and  individuals  prone   to  cancer. 

Environmental   pollution:     Epidemiologic   studies  have   utilized  relevant 
environmental   measurements  to  evaluate  the  effects  of  pollutants  in  the 
general   environment.     To  test  the  hypothesis  that  arsenical    air  pollution   is 
related  to  lung  cancer,  a  case-control    interview  study  was  carried  out  in  the 
vicinity  of  a  large  zinc   smelter  in  Pennsylvania.     An  elevated  risk  was   found 
among   people  living   near  the   smelter  and  in  areas  with  high   soil    levels  of 
arsenic,  even  after  controlling   for  the  effects  of  smoking   and  occupational 
exposure   (excess  risks  were   seen  among   long-term  workers  in  the   smelter  and 
steel    plant).     The  risk   of  indoor  air  pollution   is  being    investigated  through 
case-control    studies  of  lung   cancer  in  Mew  Jersey  and  Sweden,  where  radon 
daughter  products  will   be  measured,   and  in  China,   where  coal-burning    stoves 
generate  high  levels  of  polycyclic  hydrocarbons. 

The  risk  of  water  pollution   from  halogenated  hydrocarbons  was  evaluated  by 
using   the  national    case-control    study  of  bladder  cancer.     Despite  previous 
findings  of  an  association  based  on  geographic  correlation    studies,   no  overall 
relationship  was  found  between  drinking   water  quality  and  the   risk   of  bladder 
cancer  after  making  appropriate  adjustments.     However,    in  certain   western 
areas  (Iowa,   Mew  Mexico,  and  Utah),  a  positive  association  was  detected 
between  bladder  cancer  risk  and  duration  of  exposure   to   surface   (chlorinated) 
water,    suggesting   the  possible  role  of  agricultural   chemicals.     Further  case- 
control    studies  are   planned  to  clarify  the  effect  of  water  pollutants  on   the 
risk  of  bladder,  colon,  and  other  cancers,  with  particular  attention  to 
agricultural    areas. 

Infectious  agents:      Increasing   attention  was  devoted   to   investigating   the   role 
of  a  type  C  retrovirus  associated  with  a   specific  type   of  aggressive 
leukemia/lymphoma   of  T-cell    origin.      In  collaboration  with   the   MCI   Laboratory 
of  Tumor  Cell   Biology,   a   series  of  studies  have  clarified   the   relation   of 
human   T-cell    lymphotropic   virus  type   I    (HTLV-I)    to  the   T-cell    malignancy.      The 
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T-cell    leukemias  were   found  to  occur  primarily  in  areas  where  HTLV-I   infection 
is  endemic   in  the  general    population,    such  as   southern  Japan,   the   Caribbean 
basin,  northern  parts  of  South  /America,  Central   America,  and  certain  parts  of 
Africa  and  the  Middle   East.     In  the  United  States  the  cases  have  developed 
mainly  in  the  black  population  of  the   southeastern  United  States,  and  in 
migrant  groups  from  high-risk  areas.     In  these  widely   separated  parts  of  the 
world,  a  high  percent  of  cases  with  T-cell    leukemia  have   shown  antibodies 
against  HTLV-I.     Within  these  endemic  areas  there  appears  to  be  marked 
variation   in  antibody  prevalence,  and  the  relatives  of  infected  individuals 
have  a  much  higher  prevalence  of  antibodies  than  the   surrounding   population. 
Current  emphasis  is  on  the  epidemiologic  pattern  of  infection  with  this  virus, 
including   the   identification  of  reservoirs,  modes  of  transmission,   and 
susceptibility  states. 

The  Program  has  been  heavily  committed  to  investigating  epidemic  outbreaks  of 
the  acquired  immunodeficiency  syndrome   (AIDS),  which  predisposes  to  Kaposi's 
sarcoma  and  opportunistic   infections.     Since  HTLV-III   is  now   implicated  as  a 
likely  cause  of  AIDS,  assays  for  this  virus  and  T-cell    subsets  have  been  used 
in  a   series  of  epidemiologic   studies  of  AIDS  in  the  United  States,   Haiti, 
Denmark  and  Africa.     Among  male  homosexuals  and  patients  with  hemophilia,   the 
high  risk  of  AIDS  and  AIDS-related  complex  has  occurred  almost  exclusively 
among   persons  with  this  virus  or  its  antibody.     The  finding   of  HTLV-III  also 
clarified  the   previous  known  risk   factors  among  male   homosexuals;   that  is, 
multiple   sexual   partners,   frequent  anal    receptive  intercourse,  and  contact 
with  individuals  from  high-risk  areas.     In  the  longitudinal    study  of  hemo- 
philia patients,  the  development  of  seropositivity  with  HTLV-III  was  primarily 
among   patients  given   factor  VIII  concentrate,  which  is  derived  from  a  large 
number  of  blood  donors.     No  evidence  was  found  that  HTLV-III  was  directly 
involved  in  the  tumors  associated  with  AIDS,  notably  Kaposi's   sarcoma  and 
lymphoma,  but  its  immunosuppressive  effect  may  trigger  other  mechanisms. 
Although  the   frequency  of  AIDS  and  HTLV-III   infection   is  high   in  certain   parts 
of  Central   Africa,  no  relation  was  found  between  the  virus  and  the  classical 
form  of  Kaposi's  sarcoma,  which  is  also  endemic  in  this  region.     Also 
continued  this  year  were   studies  to  clarify  the  role  of  the   Epstein-Barr  virus 
in  Burkitt's  lymphoma  and  nasopharyngeal   cancer,   human  papillomaviruses  and 
herpes  virus  type   II   in  cervical    cancer,  and  hepatitis-B   infection   in  primary 
1 iver  cancer. 

Biochemical  epidemiology:     Multidiscipl  inary  projects  combining  epidemiologic 
and  experimental   approaches  have  been  emphasized  whenever  possible  to  evaluate 
the   influence  not  only  of  oncogenic  viruses,   but  also  of  dietary  and  metabolic 
factors,  host   susceptibility,  air  and  water  pollutants,   and  a  wide  variety  of 
other  risk   factors  that  are  likely   to  escape  detection   unless  laboratory 
probes  are  integrated  with  epidemiologic  investigations.     This  approach,    some- 
times called  biochemical   or  molecular  epidemiology,   has  only  recently  been 
developed  in  cancer  epidemiology.     The  laboratory  parameters  allow  investiga- 
tions to  define   past  exposures  and   subclinical    or  preclinical    response   to 
initiators,   promoters,  and  inhibitors  of  carcinogenesis,   and  to  evaluate  host- 
environmental    interactions.     The   Program  is   seeking   ways  to  utilize 
effectively  this  approach  to  clarify  carcinogenic   risks  associated  with 
nutritional    influences  or   specific  environmental    agents  that  can  be   detected 
in  tissues  or  body  fluids.     Opportunities  are  also  being    sought  to  assess 
specific  host  factors  that  influence   susceptibility   to  cancer,    including 
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endocrine   function,   immunocompetence ,   and  genetic  markers  including   oncogenes. 
Of   special    interest  are   techniques  to  detect  and  quantify  exposure   to 
particular  carcinogens  or  their  metabolites  in  vivo  through  chemical    analyses, 
mutagenesis  assays,   or   immunologic  detection   techniques.      It   is  now  possible 
to  measure  the   interaction   of  certain  agents  with  cellular  target  molecules, 
for  example,   through  adduct  formation  with   proteins  and  nucleic   acids, 
excretion  levels  of  excised  adducts,  and  markers  of  altered  gene  expression. 
Collaborative   studies  with  the  NCI   Laboratory  of  Human  Carcinogenesis  are 
being   developed  to  investigate  these  mechanisms  in  lung   cancer,  and   studies 
with  the  MCI  Laboratory  of  Experimental   Carcinogenesis  and  the  Division  of 
Cancer  Treatment  are  underway  to  clarify  the  role  of  fecal   mutagens  in  the 
development  of  colorectal   cancer.     Collaborations  with  other  intramural 
laboratories  are  ongoing   in  viral   carcinogenesis,  especially  to  evaluate  the 
role  of  retroviruses  and  papillomaviruses  in  human  cancer. 

Biostati sties:     The  Program  continued  to  emphasize  the  development  of  basic 
and  applied  statistical   methodology  with  applications  to  several   areas, 
notably  epidemiology  and  carcinogenesis  research.     Special   attention  was  given 
to  the  development  of  multi-cause  and  multi-stage  models  of  carcinogenesis, 
and  to  the  clarification  of  issues  involved  in  extrapolating   results   from 
experimental   testing   to  the  human  experience.     The  Program  co-sponsored  a 
conference  on  the  issue  of  time-related  aspects  of  human  carcinogenesis.     Two 
staff  members  contributed  extensively  to  the  development  of  congressional ly 
mandated  "radioepidemiology  tables,"   to  be   used  as  a  guide   for  the   probability 
of  radiation  being   responsible  for  cancers  among   persons  exposed  to  radio- 
active  fallout.     The  Program  continued  to  be  responsible   for   statistical 
support  and  consultation  to  intramural    scientists  throughout  the   Institute, 
ranging   from  basic  laboratory  research  to  community  activities  in  cancer 
control.     With  the  expansion  of  applied  prevention  programs  in  the  Division  of 
Cancer  Prevention  and  Control    (DCPC),  efforts  were  made   to  share  epidemiologic 
resources  and  conduct  collaborative  projects,  particularly  in  the  area  of  diet 
and  nutrition,   and  in  the   utilization   of  the   Surveillance,    Epidemiology,   and 
End  Results   (SEER)   Program  for  a  wide  variety  of  descriptive  and  analyti:al 
studies  of  cancer  etiology  and  prevention. 

Collaborative  Activities 

Interagency  programs:     Collaborative    studies  with  other  Federal    agencies 
continued  to  receive  high  priority  to:      (1)   evaluate   urgent  issues  including 
those  of  immediate  regulatory  or  public   policy  concern,   and    (2)    stimulate   the 
epidemiologic  application   of  technical   and  data   resources  that  are   used   by   the 
Government  mainly   for  other  purposes.     Although  many  research  and  regulatory 
agencies  are  concerned  with  environmental    causes  of  cancer,   few  have  epidem- 
iologic  programs  and  require  assistance  and   support  on  many   issues. 
Particularly  at  this  time   of  fiscal    constraint,   it  is  important  to  increase 
initiatives  to  develop  and  coordinate  national    data   resources  that,   with 
appropriate   safeguards,  may  be  tapped  by  qualified  investigators  throughout 
the  country.     During   the  year,    staff  members  were  active   in   the   further 
development  and  adaptation   of  the  National   Death   Index    (NDI),   located  at  the 
National   Center   for  Health   Statistics   (NCHS).      Efforts  are   being   made   to 
retroactively  extend  coverage   of  mortality  before  1979  when   the  MDI  began. 
Record-linkage   studies  have  been   planned   in  efforts  to  modify  and   utilize   data 
on   occupational   exposure  and  cancer  mortality  from   several   agencies,    including 
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the  Social    Security  Administration    (SSA) ,    Internal    Revenue   Service   (IRS), 
Bureau  of  the   Census,   and  NCHS.     Staff  members  also  provided  advice   on 
modifying   the   internal    revenue  code  to  increase  opportunities  for  epidemio- 
logic  studies  of  occupational  groups,  and  on   finding   ways  for  agencies  to 
exchange  data  and  ease  limitations  on  the  appropriate  research  uses  of 
individually   identifiable  records.     Progress  was  made   in  obtaining    from  the 
SSA  essential    information  for  follow-up   studies,  and  efforts  are  continuing    to 
permit  redisclosure  of  SSA  information  to  the   IRS   for  research  purposes. 
Research  using  Veterans  Administration  hospital    indices  is  underway  along   with 
record-linkage   systems  utilizing   population-based  cancer  incidence  registries. 

International   projects:     Binational    programs  offer  major  epidemiologic 
opportunities  for  international    study,  and  this  year  continued  emphasis  was 
given  to  joint  studies  and  exchange   programs  with  Chinese   scientists  to  pursue 
clues  drawn  from  the  county-based  maps  in  China.     After  completion  of  pilot 
investigations,  case-control    studies  of  cancers  of  the  esophagus,   lung,   and 
stomach,  and  trophoblastic  neoplasia  are  now  underway  in  high-risk  areas  of 
China.     In  collaboration  with  DCPC,  an   intervention   study  is  being   conducted 
to  evaluate  the  effect  of  micronutrients  on  the  exceptionally  high  rate  of 
esophageal   cancer  in  Linxian.     In  Italy,  a  collaborative  case-control    study  of 
stomach  cancer  is  being   planned  to  identify  reasons  for  the  very  high  rates  in 
certain  northern  and  central    parts  of  that  country.     Staff  members  were   al so 
active  in  the  U.S. -Japan  program,  coordinating  workshops  on  the  epidemiologic 
and  etiologic  aspects  of  cancers  according   to  histologic  type  and  adult- type 
cancers  occurring   under  age  30.     From  many  countries,  guest  investigators 
visited  the  Program  for  short  but  intense   periods  of  collaborative  research. 

Other  activities:     Within  the   Program,   further   steps  were  taken  to   improve   the 
coordination  of  epidemiology  and  biostatistics  components,  and  to  stimulate 
multidisciplinary  activities  linking  epidemiologists  with  experimentalists. 
Through  the  mechanisms  of  the  SEER  program,  cancer  centers,   prepaid  health 
plans,  and  other  resources,    E&B   staff  became   further  involved  in  coordinating 
case-control   and  other  analytical    studies  that  involve  collective  approaches 
with  pooling  and   sharing   of  data  with  outside   investigators.     In  addition, 
several    staff  were   involved  this  year  with  the  preparation  of  several    compre- 
hensive and  critical   reviews,   including   the  editing   of  volumes  on  radiation 
carcinogenesis,   on  multiple  primary  cancers,  and  on   statistical   methods   in 
epidemiology.     Service   on   interagency  and  other  committees  dealing   with   urgent 
public  health  and  public  policy  issues  was  commonplace.     For  example,   staff 
members  contributed  a  chapter  on  epidemiology   to  a   report  of  the  Office   of 
Science  Technology  and  Policy  (OSTP)    dealing   with  principles  of  chemical 
carcinogenesis,    served  on  an  OSTP  committee  concerned  with  radiation   research 
and  policy  coordination,  chaired  an  interagency  committee   that  oversees 
studies  of  the  health  effects  of  Agent  Orange,    served  on  committees  of  the 
National   Council    on  Radiation  Protection  and  Measurements  dealing   with  pre- 
natal  effects  of  ionizing   radiation  and  with  the  comparative  carcinogenicity 
of  radiation  and  chemicals,  and  contributed  to  several    interagency  committees 
concerned  with  particular  chemical    and  physical    hazards   (e.g.,   asbestos, 
formaldehyde) . 

Although  each  group   in  the   Program  has   its  own   specific  mission  and 
objectives,   there   is  a  great  amount  of  interaction  between  the   intramural 
Branches,   and   several    working  groups  have   been    formed  to  help  ensure 
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coordination   of  activities.     These  groups  are  concerned,   for  example,  with   the 
development  and  utilization   of  epidemiology  data   resources  and  record-linkage 
systems,  as  well   as  with   studies  of  cancer-prone   families,   diet  and  nutrition, 
female  cancers,  drug-induced  cancer,  epidemiologic  methodology,   computer 
systems,   biochemical   epidemiology,   and  emergent  issues   such  as  AIDS. 

Extramural    Programs 

The   Extramural    Programs  Branch  plans  and  manages  a  national   extramural    program 
of  basic  and  applied  research  in  cancer  epidemiology,   biostati sties,  genetics, 
and  related  multidiscipl  inary  activities.     The  Branch  mainly   utilizes  the 
grant  mechanism,  but  contracts  and  cooperative  agreements  are  also  employed 
when  appropriate.     The  Branch  consists  of  program  areas  in  biometry  (including 
genetics),  epidemiology,  and  the   special    interest  areas  of  AIDS  research, 
nutrition,   tobacco  and  health,  and  biochemical   epidemiology.     Staff  members 
keep  abreast  of  scientific  developments  in  order  to  identify  specific  areas  of 
epidemiologic  research  that  needs  special   attention  and  support.     This  year, 
several    initiatives  were  continued  to  further  stimulate  and  reorient  investi- 
gations on  the  epidemic  of  AIDS  and  AIDS-associated  neoplasia,    utilizing 
grants  and  cooperative  agreements,   plus  a  contract- based   study  to  investigate 
the  natural    history  of  AIDS  in  collaboration  with  the  National    Institute   of 
Allergy  and  Infectious  Diseases.     The  biological    specimens  from  this  large- 
scale  multi-center  study  will   be   important  to  clarify  the  relationships 
between  HTLV-III,   immunologic  abnormalities,  and  AIDS.     The  Branch   is  also 
supporting   investigations  of  anogenital   cancers,   which  occur  excessively  in 
homosexual   populations  and  have  appeared  to  parallel    the  epidemic  of  AIDS. 

The  Branch  has  attempted,  whenever  possible,   to  facilitate  multidi scipl inary 
research  in  cancer  etiology.     A  request  for  applications  (RFA)  was  issued  this 
year  in  the  area  of  biochemical   epidemiology  to  enhance  the  development, 
validation  and  application   of  laboratory  procedures  in  detecting   environmental 
and  dietary  exposures  that  might  affect  cancer  risk.     Emphasis  was  also  given 
to  studies  designed  to  identify,  characterize,  and  validate  markers  of  present 
and  past  dietary  exposures  that  could  be   useful    in  the  conduct  of 
nutritionally-focused  studies  in  cancer  epidemiology  and  etiology.     Because 
obesity  appears  related  to  several   cancers  in  women,  an  RFA  was  issued  to 
clarify  the  associations  and  the   underlying   mechanisms.      In   response   to 
concerns  about  the   possible  relationship  between   passive   smoking   and  lung 
cancer,  an  RFA  was  issued  to  stimulate  work   in  this  area. 

A  workshop   involving  MIH   staff  and  extramural   epidemiologists  was  held  this 
year  to  review  existing  mechanisms  for  extramural    support  of  epidemiologic 
research.     The  meeting   was  successful    in   identifying    some   problem  areas  and 
possible  corrective  actions.     The  workshop  report  with   several    recommendations 
was  approved  by  the  Division's  Board  of  Scientific  Counselors.     The  Branch 
also  coordinated  a  congressionally  mandated  program  designed  to  stimulate 
small    business  participation   in  Federal    research  and  development  projects. 
Toward  this  end,   the  Branch  worked  closely  with   intramural    staff  to  develop  a 
series  of  project   statements  for  activities   suitable    for   small    business 
efforts  in  epidemiology,   biostati sties,   and  related  areas. 

The  annual    report  herein   of  the    Extramural    Programs  Branch   summarizes  high- 
lights of  the   research  activities   supported  by  the  Branch. 
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Prospects 

It  is  difficult  to  project  activities  over  time,  given  the  current 
restrictions  on  available  positions  and  funding,  and  the   uncertain  direction 
that  new  leads  and  opportunities  will   take.     However,  a  major   ESB  objective   is 
to  attain  a  comprehensive,   flexible,  and  balanced  program  that  will   enhance 
our  capacity  at  the  national   level    to  generate   fresh   ideas  and  help   settle   key 
questions  in  cancer  epidemiology  and  biostatistics.     Special   emphasis  is  being 
given  to  pursus  existing   lines  of  research  through  in-depth   studies  and  to 
make  the  most  efficient  use  of  resources  located  at  NCI  and  several    Federal 
agencies.     With  the  recent  reorganization,   the  responsibility  of  the  Program 
has  been  extended  to  encompass  extramural   as  well   as  intramural    research. 
Indeed,  all    ESB   staff  have  a  clear  obligation   to  provide  biometric  and 
epidemiologic   support  to  various  parts  of  the  National   Cancer  Program,  to 
foster  parallel   and  complementary  efforts  throughout  the  Program,  and  to 
promote  epidemiology  training   opportunities  at  NIH  and  elsewhere.     With 
continuing   interest  in  environmental   cancer  and  in  the  contribution   to 
etiology  and  prevention  that  can  be  made  through  the  epidemiologic  approach, 
the   E&B   Program  is  challenged  not  only  to  increase  the   scope  of  its  work  but 
also  to  help  develop   Institute  and  Federal    programs  and  policy  in   several 
areas. 

After  a  period  of  substantial  growth  and  support  of  the   intramural   epidemi- 
ology program  over  the  past  decade,  the   size   of  the  Program  has  now 
stabilized.     Yet,   there   is  still   a  need  to  maintain   some  capability  to  analyze 
and  report  descriptive  data  on  cancer  statistics,   such  as  those  provided  by 
the  SEER  Program  and  the  NCHS  (e.g.,   updated  cancer  maps),   in   order  to 
generate  and  formulate  etiologic  leads  to  cancer.     It  is  also  clear  that  the 
major  emphasis  of  the  Program  should  be  on  analytical   epidemiologic   studies  to 
pursue  etialogic  clues,  and  identify  the  life-style  and  other  environmental 
and  host  factors  that  pose  carcinogenic  risks  in  humans.     If  funds  and 
personnel    should  become  available,  additional   priority  would  be  given  to 
research  designed  to  clarify  the  role  of  nutritional    factors  and  general 
environmental    (e.g.,  air  and  water)   pollutants  in  cancer  etiology,  with 
attention  to  the  development  of  more  precise  ways  of  measuring   the  exposures 
of  concern.     In  assessing  many  risk  factors,  greater  efforts  will   be  made  to 
incorporate  biochemical   and  molecular  probes  of  exposure,   response,  and 
mechanisms  of  action.     Studies  of  cancer-prone  families  provide  exceptional 
opportunities  to  apply  new  molecular  techniques,   including   those   indicating 
the  presence  of  human  oncogenes.     The  AIDS  epidemic  and  the   study  of  T-cell 
leukemia  will   continue  to  receive   intensive   study  by  linking  epidemiology  with 
immunologic  and  virologic  probes,  especially  those  related  to  the  retro- 
viruses,  HTLY-I  and  HTLV-III.     The  relation   of  himan   papillomaviruses  to 
cervical   and  other  cancers  will   also  be  emphasized.     Although  traditional 
methods  of  epidemiology  have   succeeded  over  the  years  in   identifying   and 
characterizing  many  risk  factors  for  cancer,  the  task  ahead  appears  more 
formidable  as  etiologic  hypotheses  become   increasingly   specific.     With  recent 
advances  in  the  development  of  usable  experimental    probes,   it  is  likely  that 
biochemical   and  molecular  epidemiology  represents  a   strategy  to  deal    with  and, 
hopefully,   settle  many  key  issues  in  cancer  etiology. 

More  attention  will   be  given   to   understandir^   reasons   for  ethnic  differences 
in  cancer  risk   (e.g.,   high  rates  of  certain  cancers  in  blacks)    and  to  the 
study  of  less  common  neoplasms,   involving   collaborative  case-control    studies 
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in   several    areas  or  centers,   often   utilizing    the  network   of  SEER  registries. 
Throughout  the   Program,   but  especially   in  the  Biostati sties  Branch,    special 
efforts  will    be  made  to  ensure   that  data  from  epidemiologic   studies  are 
utilized  for  critical   evaluation  of  methodology  and  development  of  more 
efficient  approaches,   investigation  of  carcinogenic  mechanisms  of  action,   and 
research   into  quantitative   risk  assessment.     Although  the    ESB    Program 
contributes  mainly  to  cancer  etiology,  the   staff  has  provided   support  for  many 
other  activities  at  NCI  and  other  agencies,   while   also  benefiting    from  this 
collaboration.     Epidemiologic  and  biostati stical   approaches  permeate  a  number 
of  MCI  programs  and  are   fundamental    to  the  design  and  evaluation   of  a  wide 
variety  of  methods  designed  to  understand  and  control   cancer.     Toward  this 
end,  the  effectiveness  of  both  intramural   and  extramural    initiatives  will 
continue  to  depend  upon  our  success  in  promoting    interaction  and  coordination 
with  many  other   segments  of  the  National   Cancer  Program. 
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ANNUAL  REPORT  OF 

THE  BIOSTATISTICS  BRANCH 

NATIONAL  CANCER  INSTITUTE 

October  1,  1984  through  September  30,  1985 

The  major  functions  of  the  Biostati sties  Branch  are  to  develop  and  evaluate 
statistical  methods  for  the  design,  conduct,  and  analysis  of  epidemiologic, 
experimental  and  clinical  studies  of  cancer;  to  conduct  independent  and 
collaborative  investigations,  using  biometric  approaches,  into  the  distribution 
and  determinants  of  cancer  in  individuals  and  populations;  to  conduct  basic 
research  in  mathematical  statistics  related  to  various  aspects  of  cancer;  to 
explore  mathematical  models  to  clarify  processes  of  cancer  biology  and 
carcinogenesis,  and  to  improve  methods  of  quantitative  cancer  risk  assessment; 
to  provide  statistical  consultation  to  NCI  intramural  scientists  and  other  groups 
concerned  with  cancer  research;  and  to  plan  and  conduct  research  and  developmental 
work  to  improve  methodology  in  the  application  of  computers  and  data  processing 
techniques  for  cancer  research  and  related  programs. 

The  Biostati sties  Branch  was  reorganized  during  the  year,  following  the  appointment 
of  Dr.  William  Blot  as  Branch  Chief,  to  better  enable  the  accomplishment  of  these 
functions.  The  reorganization  also  helped  to  further  integrate  the  Branch  within 
the  Epidemiology  and  Biostati sties  (ESB)  Program  and  to  re-establish  a  strong  and 
active  statistical  unit  within  the  Division  of  Cancer  Etiology  (DCE).  Last  year 
most  of  the  personnel  in  the  Branch  (then  called  the  Biometry  Branch),  including 
almost  all  those  involved  with  the  administration  of  the  Surveillance,  Epidemiology 
and  End  Results  (SEER)  program  and  research  in  clinical  trials,  were  transferred 
from  DCE  to  the  Division  of  Cancer  Prevention  and  Control.  Remaining  at  that  time 
were  members  of  the  Mathematical  Statistics  and  Applied  Mathematics  Section  (Dr. 
John  Gart,  Chief),  the  Information  Resources  Management  Section  (Mr.  J.  Michael 
Stump,  Acting  Chief),  and  several  staff  in  the  Office  of  the  Chief.  Dr.  Gart  and 
then  Dr.  Joseph  F.  Fraumeni  served  as  Acting  Chief  of  the  Biostatistics  Branch 
until  Dr.  Blot  was  appointed  Branch  Chief  in  November  of  1984. 

By  February  1985  the  Epidemiologic  Methods  Section  was  created,  the  Analytical 
Studies  Section  was  transferred  to  the  Branch  from  the  Environmental  Epidemiology 
Branch  (EEB),  and  the  Information  Resources  Management  Section  was  permanently 
assigned  personnel  on  temporary  detail  from  the  EEB.  Dr.  Mitchell  Gail  was  named 
Chief  of  the  Epidemiologic  Methods  Section,  while  Dr.  Blot  continued  as  Chief  of 
the  Analytical  Studies  Section  (his  position  while  this  section  was  within  the 
EEB)  and  Mr.  Stump  was  appointed  Chief  of  the  Information  Resources  Management 
Section.  Scientific  personnel  originally  in  the  Office  of  the  Chief  were  assigned 
to  sections  as  follows:  Dr.  Thomas  Fears  and  Dr.  Joan  Aron  to  the  Epidemiologic 
Methods  Section;  Dr.  Susan  Devesa,  Dr.  Debra  Silverman,  and  Mr.  Joseph  Scotto  to 
the  Analytical  Studies  Section;  Dr.  Jay  Lubin  was  reassigned  from  the  Analytical 
Studies  Section  to  the  Epidemiologic  Methods  Section. 
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The  work  of  the  3iostatistics  Branch  is  accomplished  through  in-house  studies  an 
collaborative  projects  involving  other  investigators  in  this  country  and  abroad. 
Following  is  a  brief  summary  of  the  program  as  it  has  evolved  and  developed  duri 
the  year. 

Mathematical  Statistics  and  Applied  Mathematics 

The  Branch  has  continued  to  develop  statistical  methods  and  to  provide  statis- 
tical support  and  consultation  to  intramural  scientists  in  various  programs 
throughout  NCI.  This  involves  basic  study  design  and  data  analysis.  Using 
as  a  stimulus  some  of  the  problems  that  arise  from  this  consulting  work,  basic 
statistical  methodology  is  developed  to  deal  with  these  and  related  problems. 
In  some  instances,  the  group  develops  the  computer  software  necessary  to  apply 
this  methodology. 

Statistical  Research:  Activities  cover  a  wide  spectrum  of  topics  in  mathemati- 
cal  statistics,  probability,  and  applied  mathematics.  Completed  during  the 
year  was  research  on  appropriate  methods  for  the  statistical  analysis  of  HLA 
(human  leukocyte  antigen)  data.  One  published  paper  provided  a  test  of  whether 
the  frequency  of  double  recessives  exceeds  zero,  while  another  described 
estimation  and  homogeneity  testing  procedures  when  the  sample  contained  no  such 
double  recessives.  Work  is  also  ongoing  in  ABC-like  genetic  systems  on 
Bernstein's  estimators  and  the  associated  test  of  the  Hardy-Wei nberg  law. 
Research  continued  on  the  analysis  of  frequency  data,  survival  data, 
heterogeneity  tests,  and  methods  for  incorporating  historical  control  data  in 
the  analysis  of  proportions,  with  application  to  laboratory  and  carcinogenicity 
studies  of  cancer.  One  major  application  concerns  analyzing  survival  curves 
produced  by  in  vitro  exposure  of  cultured  cell  lines  to  DNA-damaging  agents. 
Work  is  also  continuing  to  investigate  modelling  of  tumor  growth  kinetics  and 
research  in  the  mathematical  theory  of  epidemics. 

Research  was  conducted  on  several  topics  in  statistical  methodology  applicable 
to  epidemiologic  studies.  One  paper  has  given  a  simple  form  of  the  interaction 
test  used  in  multiply-matched  case-control  studies.  Another  gives  approximate 
tests  and  interval  estimation  for  the  common  relative  risk  useful  in  stratified 
prospective  studies.  Statistical  methods  for  comparing  several  simple  harmonic 
trends  in  disease  incidence  and  approximate  sample  size  determination  for 
detecting  linear  trends  were  examined.  An  evaluation  of  the  empirical  logit 
transformation  and  the  properties  of  various  transformations  of  binomial 
variables  has  also  been  conducted.  The  bias  of  the  maximum  likelihood  estimator 
of  the  common  slope  in  stratified  logistic  regression  was  investigated  and 
corrections  made  for  skewness  in  the  analyses  of  a  common  relative  risk  in 
stratified  prospective  studies. 

Finally,  work  continued  on  the  development  of  more  efficient  methods  for  ob- 
taining exact  results  in  the  combination  of  2x2  tables.  Dramatic  reductions 
in  computer  time  have  been  obtained  when  the  number  of  tables  is  large  and  the 
sample  sizes  are  small  and/or  the  marginal  totals  of  some  tables  in  the  set  to 
be  combined  are  identical.  These  methods  are  particularly  useful  in  evaluating 
some  improved  asymptotic  estimators.  Work  was  also  done  to  develop  efficient 
computer  algorithms  for  exact  randomization  tests  in  the  case  of  multiple  strata 
analogous  to  the  exact  test  for  trend  in  binomial  data.  These  methods  are 
especially  useful  in  evaluating  the  performance  of  various  approximate  methods. 
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statistical   Consulting:     During  the  .year  the  staff  advised  and  collaborated  with 
investigators  throughout  the  Cancer  Institute,   particularly  on  statistical 
methods  for  laboratory  studies.     In  the  Epidemiology  and  Biostatistics  Program, 
this  consultation  included  the  evaluation  of  data  arising  from  a  project  to 
determine  the  feasibility  of  using  assays  for  fecal   mutagenicity  in  a  proposed 
case-control    study  of  colorectal   cancer;     the  design  and  evaluation  of  studies 
to  determine  the  prevalence  of  antibodies  to  the  human  T-cell    lymphotropic  virus 
(HTLY-I)   in  at-risk  populations,   and  to  identify  risk   factors  associated  with 
HTLV-I  infection;     statistical   methods  for  the  analysis  of  in  vitro  cell 
survival    studies;  and  study  of  nasopharyngeal   carcinoma  in  Chinese  in  Singapore 
evaluating  the  relation  of  Epstein-Barr  virus  antibody  levels  and  HLA  profiles 
to  survivorship.     Consultation  with  NCI  staff  outside  the  Program  was  also 
extensive.     Major  activities  included  work  on  experiments  to  elucidate  the 
mechanisms  of  increased  cancer  susceptibility  to  induced  chromosome  damage  in 
fibroblasts  from  patients  with  a  variety  of  cancer-prone  disorders;  the  proper 
statistical   evaluation  of  a  long-term  study  on  the  carcinogenic  effects  of 
radiation  on  dogs;  statistical   analysis  of  rates  of  conversion  of  papillomas  to 
carcinomas  in  mouse  skin  painting  experiments;     study  of  the  in  vitro  survival 
of  lymphoblast  and  fibroblast  cell   lines  from  patients  with  cancer-prone 
diseases  and  with  primary  neuronal    degenerations  after  exposure  to  DNA-damaging 
agents,   and  the  design  and  statistical   analysis  of  a  blind  experiment  performed 
to  confirm  findings  of  radiosensitivity  of  these  cell    lines;  statistical 
analyses  to  determine  the  prognostic  value  of  various  factors  in  a  clinical 
trial   of  testicular  cancer;  studies  of  the  prognostic  value  of  tumor  staging  for 
patients  with  various  types  of  cancer;  and  statistical   and  genetic  problems 
associated  with  mathematically  modelling  the  steps  involved  in  the  conversion  of 
a  normal   cell   to  a  malignant  tumor. 

Finally,  chapters  for  an  International  Agency  for  Research  on  Cancer  monograph 
on  methods  for  the  statistical  analysis  of  long-term  animal  carcinogenesis  ex- 
periments were  prepared. 

Epidemiologic  Methods 

During  the  year  the  Epidemiologic  Methods  Section  was   formed  to  provide  a  focus 
for  research  on  methods  applicable  to  epidemiologic  studies  of  cancer.     Basic 
research  is  undertaken  on  methodologic  techniques  which  are  usef  1    in  a  variety 
of  epidemiologic  settings.     Computational    algorithms  are  developed  as  necessary, 
and  the  methods  are  applied  to  epidemiologic  data  generated  and  collected  by 
investigators  throughout  the  Program  and  elsewhere. 

Several  Branch  members  contributed  to  the  adaptation  and  development  of  sta- 
tistical  methods  useful    in  the  design  and  analysis  of  case-control    studies. 
A  general    survey  paper  unified  elements  of  design  of  case-control   and  cohort 
studies,   showing  that  various  biases  in  prospective  designs  have  a  direct 
correspondence  in  retrospective  designs  and  vice  versa.     The  applicability 
of  the  case-control   methodology  was  enhanced  by  reports  that  detailed  the 
use  of  case-control    studies  when  several    diseases  are  simultaneously  under 
study  or  when  disease  can  recur  and  provided  estimates  of  population 
attributable  risk  with  multiple  risk   factors.     A  subtle  design   flaw  that  can 
occur  in  hospital -based  case-control    studies  was  described.     Problems  with  the 
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use  of  dead  controls  also  were  evaluated.  Responses  from  next-of-kin  of  dead 
controls  were  found  to  differ  significantly  from  those  of  living  controls  in 
several  variables,  such  as  cigarette,  alcohol,  and  drug  use. 

One  review  summarized  problems  that  can  arise  from  using  surrogate  interviews 

and  considered  other  practical  issues  in  the  design  and  conduct  of  case-control 

studies.  A  further  study  examined  the  effect  of  excluding  certain  causes  of 
death  on  control  exposure  rates. 

Several  reports  expanded  methodology  for  use  in  occupational  and  other  cohort 
studies.  Guidelines  for  sampling  case-control  data  from  a  cohort  study  to 
obtain  unbiased  risk  estimates  were  given.  For  each  case  incident  with  the 
disease  of  interest,  controls  must  be  selected  with  replacement  from  all  cohort 
members  at  risk  or  without  replacement  from  all  non-cases  in  order  to  obtain  an 
unbiased  estimate  of  relative  hazard.  Another  report  highlighted  the  importance 
of  examining  age  and  year-specific  standardized  mortality  ratios  and  the  choice 
of  standard  population.  A  demonstration  of  the  use  of  the  standardized 
mortality  or  morbidity  ratio  for  detecting  excess  disease  risk  in  family  pedi- 
gree data  was  presented.  The  report  also  critiqued  a  new  proposed  methodology 
and  found  it  generally  inadequate.  Work  has  continued  on  the  development  of, 
and  accessibility  to,  the  E&B  computer  program  library.  Statistical  Analysis 
System  (SAS)  pre-programmed  subroutines  to  estimate  and  test  relative  risks  and 
to  facilitate  conditional  regression  modeling  with  matched  case-control  data 
were  expanded.  Procedures  for  efficient  data  retrieval  from  large  SAS  computer 
files  using  direct  access  were  detailed. 

Work  is  in  progress  to  develop  new  mathematical  models  of  cancer  progression. 
Data  from  a  trial  of  breast  cancer  screening  are  being  incorporated  into  a  study 
of  the  natural  history  of  breast  cancer.  Preliminary  analyses  of  patterns  of 
survival  suggest  that  mortality  can  be  reduced  among  subsets  of  the  breast 
cancer  cases  detected  in  the  screening  program.  Other  completed  work  on  the 
natural  history  of  breast  cancer  was  described  in  papers  on  the  staging  of 
second  primary  breast  cancer  and  inflammatory  breast  cancer. 

One  member  of  the  Branch  is  exploring  mathematical  models  of  infectious  agents 
and  cancer.  Papers  on  the  influence  of  seasonal  transmission  on  cycles  of  dis- 
ease incidence  and  research  problems  in  this  general  area  were  also  published. 

Several  staff  are  involved  in  problems  in  the  area  of  quantitative  risk  assess- 
ment, and  provide  statistical  consultation,  review,  and  support  to  scientists 
throughout  the  Cancer  Institute  and  at  regulatory  agencies.  The  Branch  will 
continue  to  develop  statistical  methodology  to  deal  with  various  problems  in 
quantitative  risk  assessment  as  well  as  mathematical  models  of  cancer  induction 
and  progression.  Special  emphasis  has  been  placed  on  critical  evaluation  of 
methods  for  extrapolating  from  high  to  low  doses. 

Analytical  Studies 

The  Branch  conducts  studies  of  the  variation  in  cancer  over  space  and  time  to 
generate  and  occasionally  test  etiologic  hypotheses,  and  collaborative  field 
studies  to  evaluate  environmental  and  host  factors  for  cancer. 
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Patterns  of  cancer  incidence  and  mortal ity:  Particular  attention  is  paid  to 
analyses  of  trends  in  cancer  incidence  and  mortality.  Although  the  administra- 
tion of  the  SEER  program  was  transferred  to  OCPC  last  year,  the  Branch  continues 
to  cooperate  in  the  analysis  and  interpretation  of  national  cancer  incidence 
data.  Analysis  and  manuscript  preparation  are  continuing  regarding  cancer 
incidence  and  mortality  trends  among  whites  from  the  late  1940s  to  the  early 
1980s.  The  studies  show  that  although  both  the  incidence  and  mortality  from 
stomach  cancer  have  been  declining  continuously  for  many  years,  the  rate  of 
decrease  may  be  abating.  Incidence  declines  are  also  continuing  for  cancer  of 
the  uterine  cervix;  as  yet,  there  have  not  been  any  increases  in  either  invasive 
or  in  situ  carcinomas  of  the  cervix  among  young  women  in  this  country,  which 
might  have  been  expected  from  the  increasing  prevalence  of  sexually-associated 
risk  factors  in  the  population.  Although  the  age-adjusted  incidence  and 
mortality  rates  for  ovarian  cancer  have  changed  little  during  the  past  30  years, 
some  decreases  are  apparent  among  the  younger  age  groups,  whereas  increases  are 
reported  among  the  older  age  groups.  The  incidence  of  prostatic  cancer  has 
shown  continual  increases,  while  mortality  rates  have  remained  fairly  stable. 
The  Branch  also  participated  in  descriptive  surveys  of  cancer  incidence  trends 
in  Connecticut,  from  1935-1939  to  1975-1979.  A  monograph  on  the  occurrence  of 
second  tumors  was  prepared  to  help  commemorate  the  50th  anniversary  of  the 
nation's  oldest  cancer  registry. 

In  one  descriptive  analysis,  changes  in  age-specific  national  breast  cancer 
mortality  rates  during  1950-1980  were  correlated  with  changes  in  childbearing 
practices  in  early  adulthood,  except  for  the  most  recent  5-year  period  among 
women  below  age  40.  In  this  age  group  mortality  rates  declined  in  the  late 
1970s  even  though  a  rise  was  anticipated  based  on  delayed  childbearing  among 
this  cohort  in  the  1960s.  The  decline  was  even  more  noteworthy  since  there  was 
a  rise  in  breast  cancer  incidence  among  younger  women,  and  suggested  that 
changes  in  the  management  of  breast  cancer  instituted  in  the  mid-1970s  may  be 
contributing  to  the  lowered  death  rates  for  breast  cancer. 

Another  descriptive  study  revealed  that  colorectal  cancer  incidence  and 
mortality  rates  for  1975-1979  for  Puerto  Rican-born  residents  of  New  York  City 
were  about  two  times  those  for  Puerto  Ricans  living  in  Puerto  Rico,  but  less 
than  those  for  other  whites  in  New  York  City,  suggesting  that  changes  in  life- 
style and  environment  may  be  involved  in  the  higher  rates  in  migrants.  For 
stomach  cancer,  incidence  rates  for  Puerto  Rican  born  residents  were  slightly, 
but  not  significantly,  higher  than  rates  for  those  in  Puerto  Rico.  In  contrast, 
stomach  cancer  mortality  rates  for  Puerto  Rican  residents  of  New  York  were  lower 
than  rates  in  Puerto  Rico  throughout  the  survey  period.  Trends  in  national 
testicular  cancer  incidence  and  mortality  were  also  evaluated  during  the  year. 
An  epidemic  increase  in  incidence  among  young  men  was  observed,  but  mortality 
has  now  begun  to  decline  due  to  improved  treatment  of  this  cancer. 

Collaborative  Case-Control  and  Cohort  Studies  in  the  United  States:  The  Branch 
also  undertakes  collaborative  investigations  to  identify  and  quantify  risk 
factors  for  cancer.   Interviewing  of  cancer  patients  and  controls  continued  in  a 
multi -center  population-based  case-control  study  of  oral  cancer  in  Mew  Jersey, 
Atlanta,  Los  Angeles,  and  the  San  Francisco  area.  The  study,  which  will  enroll 
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nearly  1,500  cases  and  1,500  controls,  will  be  the  largest  of  Us  kind  and  will 
enable  evaluation  of  the  effects  of  smokeless  tobacco  (chewing  tobacco  and 
snuff),  diet,  electronics  manufacturing  and  certain  other  occupational 
exposures,  and  mouthwash  use.  Interviewing  was  completed  for  a  case-control 
study  of  esophageal  cancer  in  coastal  South  Carolina.  The  study  was  conducted 
in  collaboration  with  the  Medical  University  of  South  Carolina,  and  was 
initiated  to  investigate  reasons  for  the  high  rates  of  mortality  from  this  tumor 
first  detected  in  the  1940s.  Field  work  has  begun  for  a  case-control  study  of 
biliary  tract  cancer  in  Los  Angeles  in  collaboration  with  the  University  of 
Southern  California.  Both  bile  duct  and  gallbladder  cancer  will  be  studied  to 
provide  etiologic  clues  to  these  rare  malignancies. 

A  case-control  study  of  testicular  cancer  in  the  Washington,  D.C.,  area  was  com- 
pleted during  the  year.  Initial  analyses  showed  that  undescended  testis  was  the 
major  risk  factor.  Ongoing  analyses  are  focusing  on  occupational  exposures  and 
pre-  and  perinatal  events  in  an  attempt  to  determine  reasons  for  the  rising 
incidence  of  this  cancer  among  young  men. 

Data  analyses  were  conducted  on  two  large  population-based  case-control  studies: 
national  bladder  and  skin  cancer  surveys.  In  the  bladder  cancer  study  conducted 
in  ten  areas  of  the  U.S.,  males  usually  employed  as  truck  drivers  or  delivery 
men  had  a  significant  50%  increase  in  cancer  risk,  with  a  significant  trend  in 
risk  with  increasing  duration  of  truck  driving.  Elevations  in  risk  were  also 
suggested  for  taxicab  and  bus  drivers.  These  findings,  coupled  with  experimen- 
tal evidence  of  the  mutagenicity  and  possible  carcinogenicity  of  motor  exhaust 
emission  particulates,  suggest  a  possible  role  for  motor  exhaust  exposure  in 
human  bladder  carcinogenesis.  The  relation  between  occupation  and  bladder 
cancer  in  women  was  also  examined.  Initial  findings  indicate  that  patterns  of 
bladder  cancer  risk  by  occupation  tend  to  be  similar  to  those  previously 
observed  among  men. 

The  skin  cancer  investigation  included  evaluation  of  incidence  patterns,  assess- 
ment of  ultraviolet  (UV)  light  exposures  in  collaboration  with  the  National 
Oceanographic  and  Atmospheric  Administration  and  Temple  University,  and  ideniti- 
fication  of  risk  factors  via  a  case-control  study  involving  telephone  interviews 
in  12  areas  of  the  country.  Annually,  about  one-half  million  Americans  develop 
basal  cell  or  squamous  cell  carcinomas  of  the  skin.  Groups  of  individuals  at 
high  risk  of  developing  skin  cancer  have  been  identified  and  relative  risk  esti- 
mates calculated.  Host  attributes  associated  with  increased  risk  included  a 
history  of  moles/birthmarks,  acne,  psoriasis,  warts,  and  freckles,  and  persons 
of  English,  Scottish  or  Irish  ancestry.  Environmental  determinants  included 
outdoor  exposure  to  sunlight,  place  of  residence,  particularly  residence  in 
areas  receiving  relatively  high  amounts  of  UV-B  light,  and  treatment  with  ion- 
izing radiation,  coal  tar  or  pitch,  and  arsenic. 

This  year  special  attention  was  paid  to  differences  in  patterns  for  melanoma 
and  nonmelanoma  skin  cancer.  Characterization  of  the  anatomic  distribution 
of  the  two  skin  cancers  revealed  striking  differences.  Over  80"  of  basal  cell 
and  squamous  carcinomas  of  the  skin  are  found  in  exposed  areas  of  the  body,  but 
melanomas  predominate  on  the  trunk  (45%)  in  white  males  and  legs  (35%)  in  white 
females.  New  correlation  studies  of  the  relation  between  ultraviolet  liqht  and 
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nelanoma  showed  that  the  relative  effects  of  UV-8  were  greatest  for  sun-exposed 
areas  of  the  body  (face,  head,  neck,  upper  extremities).     Although  the  degree 
of  association  with  UV-B  was  not  as  strong  as  for  nonmelanoma  cancers,   the 
significant  positive  correlation  persisted  after  adjustment  for  known  risk 
factors. 

Analysis  also  continued  on  data  collected  from  a  large  case-control   study  of 
renal   cancer  in  Minneapolis-St.  Paul.     Research  this  year  focused  on  drug  and 
occupational   exposures.     An  association  was  found  between  renal   pelvis  cancer 
and  long-term  use  of  phenacetin  and  acetaminophen-containing  analgesics.     The 
link  to  acetaminophen  was  based  on  small   numbers  of  cases,  but  is  of  concern 
in  view  of  a  recent  report  of  carcinogenicity  in  an  animal   experiment  with  this 
commonly  used  medication.     To  evaluate  further  the  issue  of  analgesics  and  renal 
pelvis  cancer,  plans  for  a  large  multi -center  case-control   study  are  being 
developed.     No  strong  link  to  petroleum  exposure  was  detected,   although  a  slight 
increase  in  kidney  cancer  risk  was  noted  among  gas  station  attendants,   an 
intriguing  finding  in  view  of  reports  of  kidney  cancer  in  animals  exposed 
experimentally  to  unleaded  gasoline. 

Cohort  analyses  to  investigate  dietary  factors  in  cancer  risk  are  being  conduc- 
ted in  collaboration  with  the  University  of  Minnesota,  utilizing  data  from  the 
Lutheran  Brotherhood  Study.     The  cohort  consists  of  17,818  males  who  were 
covered  by  a  Minnesota-based  insurance  company  and  who  responded  to  a  dietary 
questionnaire  administered  during  1966-1967.     The  risk  of  stomach  cancer  was 
elevated  among  the  foreign-born,  especially  those  of  Norwegian  or  Swedish 
descent.     Current  work  has  concentrated  on  the  possible  relation  of  vitamin  A 
and  C  intake  and  alcohol   consumption  to  lung  cancer. 

Another  cohort  study  identified  cancer  deaths  among  users  of  smokeless  tobacco 
among  250,000  U.S.  veterans  who  filled  out  a  tobacco  use  questionnaire  in  1954 
or  1957.     Pre! mi  nary  analyses  show  increased  risks  for  certain  oral   cancers, 
including  cheek  and  gum  tumors,  and  for  cancers  of  the  small   intestine.     The 
Branch  also  participated  in  investigations  of  retroviruses   (HTLV-III)  in  cohorts 
of  homosexual  men. 

International   studies:     A  major  emphasis  is  the  conduct  of  analytical 
epidemiologic/biometric  studies  in  areas  of  the  world  which  offer  special 
opportunities  for  research  on  cancer  etiology.     The  Branch  is  collaborating  with 
the  Chinese  Academy  of  Medical  Sciences  and  other  governmental    institutions  in 
five  case-control   studies  in  high-risk  areas  of  China.     These  include  investiga- 
tions of  esophageal   cancer  in  Linxian,  with  the  world's  highest  rates  of  this 
cancer;     stomach  cancer  in  Shandong  Province,  where  salt  consumption  is  high  and 
where  certain  foods  are  regularly  eaten  that  are  uncommon  elsewhere  in  China; 
choriocarcinoma  in  Beijing;  and  lung  cancer  in  Shanghai   and  in  Shenyang,   to 
evaluate  reasons  for  the  high  rates  of  lung  tumors  in  Chinese  women,   few  of  whom 
smoke.     The  Shenyang  study  will   also  examine  the  role  of  arsenical    air  pollution 
from  China's  largest  nonferrous  smelter.     In  total,  over  9,000  interviews  are 
being  conducted  in  these  investigations  which  are  scheduled  for  completion 
beginning  next  year.     A  large-scale  randomized  intervention  trial   was  also 
initiated  in  Linxian  during  the  year.     One  component  of  the  trial    focuses  on 
3,000  persons  with  esophageal    dysplasia,   a  precursor  lesion  for  esophageal 
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cancer.     Another  involves  30,000  villagers   from  the  general    high-risk 
population.     Participants  are  randomly  assigned  to  one  of  several   groups  to 
receive  different  combinations  of  vitamins  and  minerals  or  placebo  over  a  5-year 
period.     A  two  group  design   (multivitamin  vs.   placebo)   is  being  used  for  the 
dysplasia  trial.     A  more  complicated  8  group  design,   based  on  a  one-half 
replicate  of  a  2^  factorial    design,   is  used  for  the  general    population  trial. 
The  studies  will    evaluate  whether  certain  groups  of  vitamins  and  minerals  can 
inhibit  late  stage  progression  to  cancer  in  a  high-risk  population  with  multipli 
micronutrient  deficiencies,   and  may  have  considerable  implications  for  the 
effectiveness  of  nutritional    intervention  programs  in  lowering  cancer  incidence 
worl  dwide. 

Last  year  a  collaborative  case-control    study  of  lung  cancer  in  Hiroshima  and 
Nagasaki,  Japan,   showed  that  smoking  and  atomic  radiation  combined  in  an  addi- 
tive rather  than  multiplicative  fashion  to  increase  lung  cancer  risk. 
This  year  the  role  of  passive  smoking  was  evaluated.     Nonsmoking  women  married 
to  smokers  experienced  a  50%  increased  risk  of  lung  cancer,  with  the  risk  ris- 
ing in  proportion  to  the  amount  smoked  by  the  husband  and  declining  with  the 
cessation  of  exposure  to  passive  smoking.     These  findings  add  to  an  accumulat- 
ing body  of  evidence  that  passive  smoking  may  result  in  increased  cancer  risk 
and  suggest  that  research  on  this  topic  be  continued  and  expanded. 

In  collaboration  with  the  University  of  Bergen  in  Norway,   cohort  analyses  of 
diet  and  cancer  are  ongoing.     Several   cohorts  of  Norwegians  are  followed,   in- 
cluding a  sample  of  men  from  the  general    population,   siblings  of  migrants  to 
the  United  States,   and  individuals  who  participated  in  case-control   studies 
conducted  in  the  mid-1960s.     Using  statistical   methodology  and  computer  pro- 
grams developed  by  the  Branch,   the  Norwegian  cohort  study  has  provided  clues 
to  risk  factors  for  pancreatic  cancer,   including  cigarette  smoking,   use  of 
smokeless  tobacco  (snuff  dipping  and  chewing),  and  alcohol   consumption.     No 
effect  of  coffee  drinking  was  detected. 

Ongoing  collaboration  with  investigators  in  Sweden  on  the  analysis  of  linked 
census  and  cancer  registry  data  has  evaluated  occupational    factors  in  the 
occurrence  of  pleural   mesothelioma,   nasal   cancer,   and  other  neoplasms.     This 
large  national    resource,   linking  data  from  the  1960  census  with  cancer  incidence 
data  covering  the  entire  Swedish   population  over  the  period  1961-1979,    is 
being  utilized  to  generate  and  test  hypotheses  regarding  occupation  and  cancer. 

To  date  increased  risks  of  mesothelioma  have  been  found  among  shipyard  and  rail- 
road workers,   confirming  previous  reports,   and  among  paper-pulp  workers, 
establishing  new  hypotheses.     Nearly  one-quarter  of  all    nasal    adenocarcinomas 
in  Swedish  males  occurred  among  furniture  makers,  yet  less  than  Z%  of  the 
work   force  was  employed  in  this  occupation.     There  was   also  a  2-fold  increase 
of  squamous  nasal    tumors  among  textile  workers.     A  similar  finding  was  reported 
this  year  from  a  case-control    study  of  nasal    cancer  conducted  in  Virginia  and 
North  Carolina  by  Program  staff. 

A  collaborative  case-control    study  of  stomach  cancer  was   initiated  during  the 
year  to  investigate  reasons  for  the  high   risk  of  this  cancer  in  parts  of  north 
and  central    Italy.     Some  provinces   in  this   region  have  among  the  highest  stomach 


1412 


cancer  mortality  rates  in  the  world,  approaching  or  exceeding  those  in  Japan. 
Branch  staff  are  collaborating  in  the  design  and  conduct  of  the  study  which 
will   concentrate  on  dietary  exposures,   including  the  apparently  high  consunption 
of  preserved  meats  in  the  high-risk  areas. 

Information  Resources  Management 

The  Branch  is  responsible  for  assuring  adequate  computer-related  support  to  the 
epidemiologists  and  biometricians  throughout  the  E&B  Program.     Activities 
involve  the  administration  and  monitoring  of  two  computer-support  contracts  and 
the  assignment  of  computer  analysts  to  support  individual   research  projects. 
The  major  computer-related  activities  included  systems  development  related  to 
the  Flow  Automated  Cell   Sorter  (FACS)   laboratory  at  the  Uniformed  Services 
Univeristy  for  Health  Sciences;     establishment  of  a  microcomputer  applications 
project  to  increase  the  utility  of  this  tool   for  administrative,  scientific,  and 
training  purposes  and  to  keep  the  Branch  at  the  forefront  of  developments  in 
this  new  technology;     the  drafting,   issuing  and  monitoring  of  master  order 
agreements  to  provide  for  the  tracing  of  individuals  in  cohort  studies, 
generation  of  cancer  mortality  rate  statistics  over  1950-1980  for  selected 
geographic  areas;  and  a  Program-wide  consolidation  of  contracting  activities. 
Active  consulting  relationships  are  also  maintained  with  other  NCI  groups, 
including  programs  in  the  Office  of  the  Director,  the  Division  of  Extramural 
Activities,  and  the  Division  of  Cancer  Prevention  and  Control. 

Prospects 

As  a  result  of  the  reorganization  this  year,  the  new  Biostatistics  Branch  is 
becoming  an  integral   part  of  the  DCE  intramural   program,  and  close  collaboration 
with  epidemiology  and  laboratory  groups  will   continue  to  be  encouraged.     The 
Branch  will    build  upon  its  strong  methodological   orientation,  with  emphasis  on 
the  utilization  of  epidemiologic  data  bases  to  take  full    advantage  of 
statistical   opportunities,   such  as  analysis  to  explore  inodels  of  carcinogenic 
mechanisms,   and  the  development  and  evaluation  of  statistical   methods.     With  the 
expansion  of  work   in  multi disciplinary  studies  utilizing  new  experimental 
probes,  the  Branch  will   help  to  ensure  appropriate  statistical   evaluation  and 
quality  control   of  the  TOthodology  and  results.     Active  collaboration  in  the 
design,  conduct,  and  analysis  of  field  research,  such  as  in  the  case-control   and 
experimental    investigations  in  China  and  elsewhere,  will   continue  to  be 
encouraged  so  that  the  Branch  maintains  a  touch  on  the  pulse  of  current  issues 
in  modern-day  cancer  studies  and  a  base  upon  which  to  develop  and  evaluate 
appropriate  statistical  methods  for  etiologic  research. 
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SUMMARY  REPORT 

BIOSTATISTICS  BRANCH 

PROGRESS  ON  RESEARCH  CONTRACTS 

The  Branch's  three  research  contracts  ($719,000)  support  unique  or  rare 
opportunities  to  study  populations  with  unusual  risk  patterns  and  exposures 
in  order  to  understand  better  the  etiology  of  certain  cancers. 

One  contract  has  determined  cancer  incidence  among  Alaskan  natives  and  has 
examined  trends  in  both  incidence  and  mortality  over  time.  Striking  excesses 
of  certain  cancers  exist  among  Alaskan  natives.  The  increased  incidence  is 
greatest  (15-fold  or  more  compared  to  rates  in  U.S.  whites  and  blacks)  for 
nasopharyngeal  carcinoma,  with  increased  rates  also  evident  for  salivary  gland, 
kidney,  liver,  and  gallbladder  cancers.  In  contrast,  the  total  cancer  rates 
are  at  or  slightly  below  U.S.  norms.  The  cancer  distribution  in  natives  is 
changing,  however,  as  lung,  colorectal,  and  breast  cancers  have  become  the 
leading  cancers  in  recent  years.  The  contract  enables  the  continued  monitoring 
of  cancer  and  the  development  of  hypotheses  to  explain  the  unusual  and  changing 
patterns  of  cancer  in  this  unique  population  group. 

To  evaluate  risk  factors  in  high  cancer  risk  areas  of  China,  two  collaborative 
contracts  were  negotiated  with  the  Chinese  Academy  of  Medical  Sciences.  The 
first  (CP-21012)  supports  four  case-control  studies:  esophageal  cancer  in 
Linxian,  where  esophageal  cancer  rates  are  the  highest  in  the  world;  lung 
cancer  in  Shanghai,  where  rates  are  exceptionally  high  in  women  even  though  few 
smoke;  choriocarcinoma  in  Beijing;  and  stomach  cancer  in  Shandong  province, 
where  unusual  opportunities  exist  to  evaluate  dietary  factors.  Research 
protocols  that  detailed  methods  for  case  ascertainment,  control  selection, 
blood  and  urine  collection,  and  field  survey  procedures  were  developed  and  the 
studies  were  begun  during  the  year.  Pilot  studies  had  shown  that  population- 
based  cases  and  controls  can  be  efficiently  identified  and  selected  both  in 
rural  and  urban  areas,  that  registration  systems  permit  an  essentially  complete 
tracing  of  individuals,  and  that  participation  and  compliance  rates  are 
exceptionally  high.  The  second  contract  (NOl-CP-41019)  enables  the  conduct  of 
a  5-year  randomized  intervention  trial  in  Linxian  to  test  whether  vitamin/ 
mineral  supplementation  can  lower  the  incidence  of  this  tumor.  During  the  year 
the  trial  was  designed,  the  study  population  screened  for  eligibility  and 
donation  of  sera  to  be  stored,  and  the  first  pills  issued.  In  total  33,000 
persons  were  enrolled  and  monitoring  of  their  cancer  experience  was  begun. 


1414 


BIOSTATISTICS  BRANCH 
RESEARCH   CONTRACTS   ACTIVE  DURING  FY '85 


Institution/Principal    Investigator/ 
Contract  Number 


Title 


Center  for  Disease  Control 
Ann  Lanier 
YOl-CP-00500 


Epidemiologic  Studies  of 
Cancer  in  Alaskan  natives. 


Chinese  Academy  of  Medical   Sciences 

Li  Bing 

NOl-CP-21012 


Epidemiologic  Studies  of 
Cancer  in  China. 


Chinese  Academy  of  Medical  Sciences 

Li  Bing 

NOl-CP-41019 


Nutrition  Intervention  Trial 
in  Linxian  China. 
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PROJECT  NUMBER 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


Z01CP04265-20  BB 


I  PERIOD  COVERED 

iOctober  1,  1984  to  September  30,  1985 


TITLE  OF  PROJECT  (30  chanctarz  or  lass.  Title  must  tit  on  ona  Una  Oatwean  tha  Oon3ars.) 

Consulting  in  Statistics  and  Applied  Mathematics 


PRINCIPAL  INVESTIGATOR  (Ust  otner  professional  personnel  Oelow  ma  Pnnapal  Investigator.)  (Name,  atle.  laooratory,  and  mstituta  atliliation) 

P.K:     J.  J.  Gart  Chief,  MSAMS  BB  NCI 


Others:   H.  M.  Petti  grew 

R.  Eo  Tarone 

0.  G.  Thomas 

J.  Nam 

A.  M.  Smith 


Mathematician  BB  NCI 

Mathematical  Statistician  BB  NCI 

Mathematical  Statistician  BB  NCI 

Mathematical  Statistician  BB  NCI 

Statistician  (Health)  BB  NCI 


LAe/SRANCH 

Biostati Sties  Branch 


SECTION 

Mathematical  Statistics  and  Applied  Mathematics  Section 


INSTITUTE  AND  LOCATION 

NCI,  NIH,  Bethesda,  Maryland  20205 


TOTAL  MAN-YEARS: 

3.5 


PROFESSIONAL 
3.0 


OTHER: 
0.5 


CHECK  APPROPRIATE  BOX(ES) 

n  (a)  Human  subjects 
n   (al)  Minors 
D   (a2)  Interviews 


D  (b)  Human  tissues  (3  (c)  Neither 


SUMMARY  OF  WORK  (Usa  standard  unreduced  type.  Oo  not  exceed  the  space  provided.)  i 

It  is  the  purpose  of  this  study  to  collaborate  with  NCI  researchers  on  mathematical 
problems  related  to  many  areas  of  cancer  research.  Consulting  assistance  in 
statistical  methodology  and  applied  mathematics  is  provided  for  NCI  investigators 
and  to  some  extent  for  NCI  contractors.  In  general,  the  study  is  devoted  to 
accelerating  the  use  of  quantitative  methodology  in  various  aspects  of  the  NCI    : 
intramural  and  extramural  programs. 


PHS  6040  (Rev    1/84) 
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J. 
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H. 

M. 

Petti  grew 

R. 

E. 

Tarone 

D. 
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Thomas 
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Nam 

A. 

M. 

Smith 

Objectives: 

BB 

NCI 

BB 

NCI 

BB 

NCI 

BB 

NCI 

BB 

NCI 

BB 

NCI 

Z01CP04255-20  BB 
PROJECT  DESCRIPTION 

Names,  Titles,  Laboratory  and  Institute  Affiliations  of  Professional 
Personnel    Engaged  on  this  ProjectT 

Chief,  MSAMS 
Mathematician 
Mathematical   Statistician 
Mathematical   Statistician 
Mathematical   Statistician 
Statistician   (Health) 


The  principal   objectives  are   (1)  to  collaborate  with  NCI  scientists  on 
mathematical   problems   related  to  cancer  research,   (2)   to  provide  consulting 
assistance  in  statistics  and  applied  mathematics  to  NCI  investigators,  and 
(3)   to  accelerate  the  use  of  quantitative  methodology  in  various   aspects   of 
the  NCI  intramural   program  and  extramural   program. 

Methods  Employed: 

The  methodology  of  applied  mathematics,  mathematical   statistics  and 
probability  is  applied  to  biomedical   problems.     Often  variations  of  existing 
techniques  are  developed  to  suit  the  special    requirements  of  a  particular 
problem. 

Major  Fi  ndings: 

During  this  year,  the  staff  advised  and  collaborated  with  many  investigators 
in  the  major  divisions  of  research  in  the  National   Cancer  Institute  as  well 
as  some  contractors.     The  various  projects  are  grouped  below  in  terms  of  the 
divisions  and  areas  of  the  projects. 

Division  of  Cancer  Etiology  -  Epidemiology  and  Bi  ostatisti  cs  Program 

Or.  Gart,  together  with  Mr.  Scotto  of  the  Analytical    Studies  Section, 

continues  his  collaboration  on  two  large  prospective  studies  on  the 

relationship  of  diet  and  cancer  being  done  at  the  University  of  Bergen  in 

Norway  and  at  the  University  of  Minnesota.     Current  work   has  concentrated  on 

the  possible  relation  of  vitamins  A  and  C  intake  and  alcohol  consumption  to 
lung  cancer  in  an  American  cohort.     The  work  is  collaborative  with   Professors 
Erik  Bjelke  and  Leonard  M.   Schuman. 
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Mr.   Nam  has  continued  to  collaborate  with  Mr.   Scotto  of  the  Analytical 
Studies  Section  on  a  special   survey  of  non-melanoma  skin  cancer  cases  in 
whites  in  eight  U.S.   localities  with  regard  to  cyclic  seasonality  in 
i  ncidence. 

Or.  Petti  grew  is  advising  Dr.  Mark  Schiffman  of  the  Environmental 
Epidemiology  Branch   regarding  the  evaluation  of  data  arising  from  a  project 
to  detennine  the  feasibility  of  using  assays  for  fecal   mutagenicity  in  a 
proposed  case-control   study  of  fecal  mutagenicity  and  colorectal   cancer. 

Dp.  Tarone  advised  Dr.  Jeffrey  Clark  and  Dr.  Edward  Murphy  of  the 
Environmental   Epidemiology  Branch  regarding  the  design  and  evaluation  of 
studies  to  determine  the  prevalence  of  antibodies  to  the  human  T-cell 
leukemia  virus   (HTLV   I)  in  at-risk  populations,   and  to  identify   risk  factors 
associated  with  HTLV  I  infection. 

Dr.  Tarone  advised  Dr.   Di  lys  Parry  of  the  Clinical    Epidemiology  Branch 
regarding  statistical  methods   for  the  analysis  of  in  vitro  cell    survival 
studies.     Dr.  Tarone  also  advised  Dr.  Allen  Bale  and  Mr.   Frank  McKay  of  the 
Clinical   Epidemiology  Branch   regarding  statistical   issues. 

Mr.   Nam  and  Dr.  Gart  have  continued  to  collaborate  with  Dr.  Paul   Levi  ne  of 
the  Clinical   Epidemiology  Branch  on  a  study  of  nasopharyngeal   carcinoma   (NPC) 
in  Chinese  in  Singapore  with  regard  to  Epstein-Barr  virus  antibody  level   and 
survival   as  well   as  a  possible  relation  of  the  HLA  profile  with 
survivorship. 

Mr.  Nam  advised  Dr.  Watanabe  of  the  Clinical   Epidemiology  Branch  on 
statistical   problems  in  the  analysis  of  Hodgkin's  disease  incidence  data. 

Mr.  Thomas  advised  various  staff  members  on  technical   aspects  of  computer 
programming.     Again  this  year,   numerous   researchers  throughout  the  world  have 
requested  and  received  copies  of  the  computer  software  developed  and  used  in 
this  section. 

Mrs.  Smith  did  much  of  the  data  processing  and  support  work  for  many  of  the 
consulting  projects  detailed  herein. 

Dr.  Gart  continued  to  serve  on  the  E&B  Program  Review  Group. 

Dr.  Tarone  served  on  the  Technical   Evaluation  of  Proposals  Committee  of  E&B. 

Division  of  Cancer  Etiology  -  Biological   Carcinogenesis   Program 

Dr.  Tarone  continues  to  perform  statistical   analyses  of  experiments  performed 
by  Or.   Katheri ne  Sanford  and  Mr.   Gary  Jones  of  the  Laboratory  of  Cellular  and 
Molecular  Biology  and  Or.   Ram  Parshad  of  the  Howard  University  College  of 
Medicine.     These  experiments  are  performed  to  elucidate  the  mechanisms   of 
increased  susceptibility  to  induced  chromosome  damage  in   fibroblasts   from 
patients  with   a  variety  of  cancer-prone  disorders. 
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Division  of  Cancer  Etiology  -  Chemical  and  Physical  Carcinogenesis  Program 

At  the  invitation  of  the  Low  Level  Radiation  Effects  Branch,  Dr.  Gart  has 
advised  scientists  at  the  Argonne  National  Laboratory  on  the  proper 
statistical  evaluation  of  a  long-term  study  on  the  possible  carcinogenic 
effects  of  radiation  on  dogs. 

Dr.  Tarone  advised  Dr.  Henry  Hennings  of  the  Laboratory  of  Cellular 
Carcinogenesis  and  Tumor  Promotion  on  the  statistical  analysis  of  rates  of 
conversion  of  papilomas  to  carcinomas  in  mouse  skin  painting  experiments. 

Dr.  Petti  grew  is  serving  on  a  Source  Evaluation  Group  to  assist  Dr.  James  L. 
Murray  by  evaluating  proposals  for  continuing  Interagency  Agreements  with  the 
Department  of  Energy  entitled  "Late  Effects  of  Protracted  Irradiation  in 
Dogs"  and  with  the  Food  and  Drug  Administration  entitled  "Neoplasia  in 
Beagles  After  Irradiation  During  Development". 

Division  of  Cancer  Biology  and  Diagnosis 

Dr.  Tarone  continues  his  collaboration  with  Dr.  Jay  Robbins  and  Ms.  Susanna 
Barrett  of  the  Dermatology  Branch  in  their  experiments  to  study  the  in  vitro 
survival  of  lymphoblast  and  fibroblast  cell  lines  from  patients  with  cancer- 
prone  diseases  and  with  primary  neuronal  degenerations  after  exposure  to  DMA- 
damaging  agents.  Dr.  Tarone  also  assisted  with  the  design  of,  and  performed 
the  statistical  analysis  of  a  blind  experiment  performed  by  Mr.  John  Nove  and 
Dr.  John  Little  of  the  Harvard  University  Laboratory  of  Radiobiology  to 
confirm  findings  of  radiosensitivity  in  the  laboratory  of  Dr.  Robbins. 

Division  of  Cancer  Treatment 

Dr.  Tarone  assisted  Dr.  Eddie  Reed  of  the  Medicine  Branch  in  statistical 
analyses  to  determine  the  prognostic  value  of  various  factors  in  a  clinical 
trial  of  testicular  cancer. 

Division  of  Cancer  Prevention  and  Control 


Dr.  Tarone  advised  Dr.  Donald  Henson  of  the  Organ  Systems  Section  regarding 
planned  studies  of  the  prognostic  value  of  tumor  staging  for  patients  with 
various  types  of  cancer. 

Dr.  Tarone  advised  Dr.  Kenneth  Chu  of  the  Occupational  Cancer  Branch 
regarding  statistical  and  genetic  problems  associated  with  mathematically 
modelling  the  steps  involved  in  the  conversion  of  a  normal  cell  to  a 
mal ignant  tumor. 
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Other  Activities 

Dr.  Tarone  and  Dr.  Gart  continued  collaboration  on  chapters  for  an 
International  Agency  for  Research  on  Cancer  monograph  on  the  statistical 
analysis  of  long-term  animal  carcinogenesis  experiments. 

Proposed  Course: 

Several  of  the  projects  mentioned  in  the  Major  Findings  section  will 
continue.  In  particular,  the  collaboration  with  the  various  projects  in 
epidemiology  within  the  Epidemiology  and  Biostatistics  Program,  as  well  as  in 
the  Biological  Carcinogenesis  Program,  the  Division  of  Cancer  Biology  and 
Diagnosis,  and  other  areas  will  be  progressing. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

Members  of  this  section  are  assuming  an  essential  role  in  much  research 
within  the  National  Cancer  Institute.  Their  activities  include  not  only 
statistical  analysis  but  also  planning  of  valid  experiments. 

Publ i cations: 

Cameron,  T.  P.,.  Hickman,  R.  L.,  Kornreich,  M.  R.,  and  Tarone,  R.  E.: 
History,  survival  and  growth  patterns  of  B6C3F1  mice  and  F344  rats  in  the  NCI 
Carcinogenesis  Testing  Program.  Fund.  Appl .  Toxicol  .  (In  Press). 

Fujino,  T.,  Gottlieb,  K.,  Manchester,  D.  K.,  Park,  S.  S.,  West,  D.,  Gurtoo, 
H.  L.,  Tarone,  R.  E.,  and  Gelboin,  H.  V.:  Monoclonal  antibody  phenotyping  of 
inter-individual  differences  in  cytochrome  P-450  dependent  reactions  of 
single  and  twin  human  placenta.  Cancer  Res.  44:  3916-3923,  1984. 

Gull  i  no,  P.  M..,  Grantham,  F.  H.,.  Hill,  B.  M.,  and  Petti  grew,  H.  M.:  Effect 
of  pregnancy  and  nursing  on  growth  of  metastases  from  N-nitroso-N-methyl  urea 
induced  mammary  carcinoma.  JNCI  74:  229-233,  1985. 

Leech,  R.  W.,  Brumback-,-  R.  A.,  Miller,  R.  H.,  Otsuka.,  F.,  Tarone,  R.  E.,  and 
Robbins.,.  J.  H.:  Cockayne  syndrome:  cl  inicopathologic  and  tissue  culture 
studies  of  affected  siblings.  J.  Neuropath.  Exp.  Neurol.  (In  Press). 

Otsuka,  F.,  Tarone,  R.  E.,  Seguin,  L.,  and  Robbins,  J.  H.:  Hypersensitivity 
to  ionizing  radiation  in  cultured  cells  from  Down  syndrome  patients.  J_. 
Neurol .  Sci .  (In  Press). 

Parshad,  R.,  Sanford,  K.  K..,  Jones,  G.  M.,  and  Tarone,  R.  E.:  Ataxia 
telangiectasia  heterozygotes  detected  by  chromatid  damage  following 
x-irradiation  of  cells  in  Gg.  Cancer  Genet.  Cytogenet.  14:  163-168,  1985. 
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Robbins,  J.  H.,  Otsuka,  F.,  Tarone,  R.  E.,  Polinsky,  R.  J.,  Brumback,  R.  A., 
and  Nee.  L.  E.:  Parkinson  disease  and  Alzheimer  disease:  hypersensitivity 
to  X  rays  in  cultured  cell  lines.  Journal  of  Neurology,  Neurosurgery  and 
Psychiatry  (In  Press). 

Robbins,  J.  H.,  Brumback,  R.  A.,  Polinsky,  R.  J.,  Wirtschafter,  J.  D., 
Tarone,  R.  E.,  Scudiero,  D.  A.,  and  Otsuka,  F.:  Hypersensitivity  to  DNA- 
damaging  agents  in  abiotrophies:  a  new  explanation  for  degeneration  of 
neurons,  photoreceptors,  and  muscle  in  Alzheimer,  Parkinson,  and  Huntington 
diseases,  retinitis  pigmentosa,  and  Duchenne  muscular  dystrophy.  In 
Woodhead,  A.D.,  Blackett,  A.D.,  Pond,  V.,  &  Hollander,  A.  (Eds.):  The 
Molecular  Basis  of  Aging.  New  York,  Plenum  Press.  (In  Press). 

Tarone,  R.  E.,  Otsuka,  F.,  and  Robbins,  J.  H.:  A  sensitive  assay  for 
detecting  hypersensitivity  to  ionizing  radiation  in  lymphobl  astoid  lines  from 
patients  with  Duchenne  muscular  dystrophy  and  primary  neuronal  degenerations. 
J .  Neurol .  Sci .  65:  367-381,  1984. 
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Research  in  Mathematical  Statistics  and  Applied  Mathematics 
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Mathematician  BB  NCI 
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Mathematical  Statistics  and  Applied  Mathematics  Section 


INSTITUTE  AND  LOCATION 

NCI,  NIH,  Bethesda,  Maryland  20205 
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D  (a)  Human  subjects 
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n   (a2)  Interviews 


G  (b)  Human  tissues  [^I  (c)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type.  Do  not  exceed  the  space  provided.) 

It  is  the  purpose  of  this  project  to  conduct  research  in  mathematical  statistics, 
probability,  and  applied  mathematics,  and  especially  to  develop  new  statistical 
methodology  which  is  particularly  applicable  to  the  biomedical  sciences. 
Particular  subjects  of  interest  are  the  methodology  of  analyzing  survival  curves 
and  proportions,  and  statistical  methods  in  cancer  epidemiology  and  statistical 
genetics,  such  as  the  analysis  of  the  relative  risk  and  HLA  data. 
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PROJECT  DESCRIPTION 


Names,  Titles-,-  Laboratory  and  Institute  Affiliations  of  Professional 
Personnel  Engaged  on  this  Project: 


J.  J.  Gart 

H.  M.  Petti  grew 

R.  E.  Tarone 

D.  G.  Thomas 

J.  Nam 

A.  M.  Smith 

Objectives: 


Chief.  MSAMS  BB  NCI 

Mathematician  BB  NCI 

Mathematical  Statistician  BB  NCI 

Mathematical  Statistician  BB  NCI 

Mathematical  Statistician  BB  NCI 

Statistician  (Health)  BB  NCI 


To  conduct  research  in  mathematical  statistics,  probabil ity,  and  appl ied 
mathematics;  to  develop  new  statistical  methodology  which  is  especially 
appropriate  to  biomedical  sciences. 

Methods  Employed: 

The  methods  employed  are  the  modern  theories  of  mathematical  statistics, 

probability,  and  applied  mathematics.  High  speed  electronic  computers  are 

often  used  to  compute  appropriate  mathematical  tables  and  to  test  approxi- 
mations by  simulation  techniques. 

Major  Findings: 

The  research  of  the  members  of  this  section  covers  a  wide  spectrum  of  topics 
in  mathematical  statistics,  probability,  and  applied  mathematics.  These  are 
summarized  below. 

Jun-mo  Nam  and  John  J.  Gart  have  completed  their  research  on  the  statistical 
analysis  of  human  leukocyte  antigen  (HLA)  data  in  which  there  are  no  double 
blanks.  The  results  have  been  published  in  two  recent  papers.  They  are  also 
continuing  their  work  in  ABO-like  genetic  systems  on  Bernstein's  estimators 
and  the  associated  test  of  the  Hardy-Wei nberg  law. 

Robert  E.  Tarone  continues  his  research  on  the  analysis  of  frequency  data, 
survival  data,  and  heterogeneity  tests.  He  continues  to  work  on  improving 
his  method  for  incorporating  historical  control  data  in  the  analysis  of 
proportions.  He  has  completed  a  study  of  methods  for  correcting  the  Cochran- 
Armitage  trend  statistic  for  skewness.  He  is  investigating  efficient  methods 
of  identifying  cancer-prone  families.  He  has  extended  the  theory  of 
heterogeneity  tests  based  on  efficient  scores  to  the  case  of  nuisance 
parameters.  He  also  continues  research  on  methods  for  analyzing  survival 
curves  produced  by  in  vitro  exposure  of  cultured  cell  lines  to  DNA-damaging 
agents. 
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Hugh  M.  Petti  grew  is  continuing  to  investigate  modelling  of  tumor  growth 
kinetics  and  research  in  the  mathematical  theory  of  epidemics.  He  is 
investigating  the  properties  of  various  transformations  of  binomial  variates. 
In  particular,  a  paper  with  John  J.  Gart  and  Donald  G.  Thomas  on  the  bias  and 
first  four  cumulants  of  the  empirical  log  transformation  is  being  prepared 
for  publication.  He  is  studying  problems  in  spatial  statistics  which  are 
suggested  by  computerized  matching  of  patterns.  He  is  also  considering 
problems  arising  in  risk  assessment,  synergism,  and  time-related  factors  in 
epidemiology. 

Donald  G.  Thomas  continues  to  develop  more  efficient  methods  for  obtaining 
exact  results  in  the  combination  of  2x2  tables.  Dramatic  reductions  in 
computer  time  have  been  obtained  when  the  number  of  tables  is  large  and  the 
sample  sizes  are  small  and/or  the  marginal  totals  of  some  tables  in  the  set 
to  be  combined  are  identical.  These  methods  are  particularly  useful  in 
evaluating  some  improved  asymptotic  estimators  being  developed  by  John  J. 
Gart.  Donald  Thomas  also  continues  to  develop  efficient  computer  algorithms 
for  exact  randomization  tests  in  the  case  of  multiple  strata  analogous  to  the 
exact  test  for  trend  in  binomial  data.  These  methods  are  especially  useful 
in  evaluating  the  performance  of  various  approximate  methods. 

Jun-mo  Nam  is  continuing  his  investigation  of  the  analysis  of  HLA  data  for 
the  detection  of  haplotype  association  with  disease  in  case-control  studies. 
He  is  also  working  on  statistical  methods  for  comparing  several  simple 
harmonic  trends  in  disease  incidence.  An  investigation  of  approximate  sample 
size  determination  for  detecting  linear  trends  is  also  being  done. 

Al roy  M.  Smith  provides  computer  support  on  several  of  the  research  projects 
of  the  section. 

John  J.  Gart  has  continued  his  research  on  several  topics  in  statistical 
methodology.  A  recently  published  paper  has  given  a  simple  form  of  the 
interaction  test  used  in  multiply-matched  case-control  studies.  An  accepted 
paper  gives  approximate  tests  and  interval  estimation  for  the  common  relative 
risk  useful  in  stratified  prospective  studies.  He  also  has  done  recent, 
published  work  on  the  bias  and  skewness  of  the  analysis  of  the  common  odds 
ratio.  Joint  work  with  Hugh  Pettigrew  and  Donald  Thomas  includes  a  recently 
published  paper  on  the  empirical  logit  transformation  as  well  as  an 
additional  invited  paper  of  further  results  on  this  subject  which  has  been 
prepared  for  publication.  With  Jun-mo  Mam  he  is  investigating  the  bias  of 
the  maximum  likelihood  estimator  of  the  common  slope  in  stratified  logistic 
regression,  as  well  as  corrections  for  skewness  in  the  analyses  of  a  common 
relative  risk  in  stratified  prospective  studies. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

The  interplay  between  mathematical  theory,  data  analysis  and  experimental 
research  is  an  important  element  in  biomedical  research.  Many  of  the  "major 
findings"  reported  above  are  new  statistical  techniques  which  have  or  may  be 
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directly  applied  to  data  collected  by  the  medical  researchers  at  NCI, 
particularly  in  DCE,  or  other  workers  in  cancer  research.  Others  are 
mathematical  models  which  may  also  aid  in  the  planning  of  subsequent 
experiments  or  epidemiologic  studies.  The  opportunity  for  initiating 
fundamental  research  on  mathematics  and  mathematical  statistics  is  essential 
for  enabling  members  of  the  section  to  achieve  professional  recognition  among 
their  peers  in  their  own  scientific  disciplines.  More  importantly,  the 
possibility  of  doing  such  unconstrained  research  is  a  prerequisite  for  the 
consulting  work  of  the  section  to  be  carried  out  at  the  highest  professional 
1  evel . 

Proposed  Course; 

Many  of  the  projects  described  in  the  major  findings  will  be  continued, 
e.g.,  analyses  of  transformations  and  loglinear  methods,  analyses  of  relative 
risk  in  case-control  studies  and  prospective  studies,  and  statistical 
methods  in  genetics.  In  addition,  new  research  initiatives  will  include  the 
development  of  new  statistical  methods  and  mathematical  models  in  various 
biomedical  problems  that  come  to  our  attention  during  the  year. 

Publications: 

Gart,  J.  J.:  Analysis  of  the  common  odds  ratio:  Corrections  for  bias  and 
skewness.  Bull .  Int.  Stat.  Inst.  (In  Press). 

Gart,  J.  J.:  Approximate  tests  and  interval  estimation  of  the  common 
relative  risk  in  the  combination  of  2x2  tables.  Biometrika  (In  Press). 

Gart,  J.  J.:  Report  of  the  Editor  of  Shorter  Communications,  1979-1984. 
Biometrics  40:  1173,  1984. 

Gart-,  J.  J.:  Testing  for  interaction  in  multiply-matched  case-control 
studies.  Biometrika  (In  Press). 

Gart,  J.  J.,  and  Mam,  J.:  A  score  test  for  the  possible  presence  of 
recessive  alleles  in  generalized  ABO-like  genetic  systems.  Biometrics  40: 
887-894,  1984.  ~ 

Gart.,.  J.  J.,  Petti  grew,  H.  M.,  and  Thomas,  D.  G.:  The  effect  of  bias, 
variance  estimation,  skewness,  and  kurtosis  of  the  empirical  logit  on 
weighted  least  squares  analyses.  Biometrika  72:  179-190,  1985. 

Nam,  J.,  and  Gart,  J.  J.:  The  ML  estimation  and  testing  of  generalized  ABO- 
like  data  with  no  observed  double  recessives.  Biometrics  (In  Press). 

Tarone,  R.  E.:  On  heterogeneity  tests  based  on  efficient  scores.  Biometrika 
72:  91-95,.  1985.  

Tarone,  R.  E.:  Score  statistics.  In  Johnson,  N.  L.  and  Kotz,  S.  (Eds.): 
Encyclopedia  of  Statistical  Sciences.  New  York,  John  Wiley  S  Sons.  (In 
Press) . 
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C2  (c)  Neither 

SUMMARY  OF  WORK  (Use  standard  unreduced  type.  Oa  not  exceed  tfte  space  provided.) 

The  Information  Resources  Management  Section's  mission  includes:  1)  planning  and 
conducting  research  and  development  work  to  improve  methodology  in  the  application 
of  computers  and  data  processing  techniques  in  support  of  research  conducted  and 
coordinated  by  NCI  investigators  and  their  collaborators;  2)  serving  as  the  focal 
point  in  the  Epidemiology  and  Biostati sties  Program  for  the  procurement,  management 
and  monitoring  of  data  support  services  contracts,  and  for  the  evaluation  and 
procurement  of  automatic  data  processing  (ADP)  and  word  processing  equipment  as 
well  as  data  resources  used  by  staff  investigators;  3)  providing  liaison,  consul- 
tation and  collaboration  to  NCI  investigators  on  the  design,  development  and 
operation  of  data  processing  and  information  systems;  and  4)  representing  the 
Division  of  Cancer  Etiology  in  providing  consultation,  guidance  and  assistance  to 
the  National  Cancer  Institute  on  ADP  and  office  automation  issues,  problems  and 
operations. 
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PROJECT  DESCRIPTION 

Names.  Titles.  Laboratory  and  Institute  Affiliations  of  Professional  Personnel 
Engaged  on  this  Project:  ~ 

J.  Michael  Stump  Supervisory  Systems  Analyst  BB  NCI 

Oan  J.  Grauman  Computer  Systems  Analyst  BB  NCI 

Edwin  J.  Lisiecki  Expert  BB  NCI 

Richard  I.  Ramsbottom  Computer  Specialist  BB  NCI 

Boyd  L.  Stephenson  Computer  Specialist  BB  NCI 

Ruth  S.  Wolf son  Computer  Programmer/Analyst  BB  NCI 

Objectives: 

To  provide  computer-related  consultation,  liaison  and  collaboration  to  NCI 
Investigators  and  to  other  Government  agencies,  private  institutions  and 
individual  investigators  who  collaborate  with  the  National  Cancer  Institute. 
Emphasis  is  placed  on  providing  support  for  the  design,  development  and 
operation  of  data  processing,  information  and  reporting  systems  for  a  large 
program  of  epidemiological  and  biostatistical  research.  Overall  coordination 
is  provided  for  the  procurement,  delivery  and  management  of  computer  support 
services  obtained  under  contract  and  for  the  acquisition  and  utilization  of 
Information  resources  and  automatic  data  processing  and  word  processing 
equipment  used  by  staff  of  the  Epidemiology  and  Biostatistics  (E4B)  Program. 
Research  and  development  studies  are  conducted  in  order  to  improve  methodology 
in  the  application  of  computers  and  data  processing  techniques  in  support  of 
scientific  research  conducted  by  the  EiB  Program. 

Methods  Employed; 

The  Information  Resources  Management  Section  (I RMS)  staff  applies  management 
analysis  methods,  systems  analysis  techniques  and  computer  programming  expertise 
to  the  planning,  design,  development  and  implementation  of  information 
processing  systems  for  scientific  projects  having  data  management  and 
statistical  computing  requirements.  This  involves  evaluating  alternatives  and 
making  recommendations  on  the  technical  feasibility  and  budgetary  implications 
of  various  methodological  approaches  to  computing  support  for  individual 
research  projects;  participating  on  technical  selection  and  review  committees 
for  grants  and  contracts;  assisting  investigators  in  identifying  and  obtaining 
computer-related  resources  and  services;  and  conducting  training  programs, 
seminars  and  workshops  on  various  aspects  of  biomedical  computing.  I  RMS  staff 
also  administer  and  monitor  the  computer  support  contracts  for  the  Epidemiology 
and  Biostatistics  Program. 

The  Section's  activities  are  focused  on  the  E48  Program's  scientific  projects 
and  studies,  particularly  those  projects  where  resulting  methodology,  technology 
and  data  resources  can  be  applied  to  other  EiB  Program  projects.  Members  of  the 
Section  have  also  increased  consultation  to  EiB  Program  investigators  on  ad  hoc 
special  studies. 
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Major  Findings: 

1.  FACS  System  at  the  Uniformed  Services  University  for  Health  Sciences 

The  Fluorescence  Activated  Cell  Sorter  laboratory  project  continued  to  receive 
technical  and  operational  support  from  staff  of  the  Section.  Activities 
Included  1)  implementing  management  and  technical  controls  to  minimize 
disruptions  to  the  AIDS  and  HTLY  research  program;  2)  modifying  the  POP-11 
computer  operating  system  to  incorporate  technology  advances;  and  3)  enhancing 
the  application  software  system  In  order  to  provide  more  refined  data  analyses. 
The  Section  is  currently  planning  for  the  physical  move  of  the  laboratory  to  a 
new  facing  and  scheduling  the  implementation  of  a  microcomputer-based 
acquisition  system. 

2.  E&B  Program  Microcomputer  Application  Project 

The  objective  and  scope  of  this  project  is  1)  to  provide  a  facility  for 
evaluating  the  capabilities  of  microcomputers  and  for  supporting  their 
application  in  the  E&8  Program;  2)  to  provide  a  mechanism  for  accumulating  and 
disseminating  technical  materials  and  other  data  related  to  technological 
advances  dealing  with  the  use  of  microcomputers;  and  3)  to  assist  the  E&B 
Program  investigators  by  providing  a  focal  point  for  guidance,  consultation  and 
training  in  the  area  of  microcomputers.  The  project  is  made  up  of  the  following 
components: 

•  Steering  Committee  -  to  provide  guidance  and  direction  and  to  facilitate 
communication  with  all  E4B  Program  organizations 

•  Publication  Reference  Library  -  to  make  available  sources  of  information  on 
current  topics  of  interest 

•  Microcomputer  Workstation  -  to  make  available  a  microcomputer  hardware  and 
software  configuration  for  use  by  program  personnel 

•  Consulting  and  Training  -  to  provide  guidance  and  support  for  program 
personnel  planning  to  use  the  microcomputer  as  an  administrative  or  as  a 
research  tool 

•  Application  Software  Evaluation  -  to  evaluate  microcomputer  software  such  as 
text  editors,  spreadsheets,  databases  and  word  processing  application 
packages 
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3.  Cohort  Tracing  Activities 

The  Section  has  responsibility  for  all  tracing  activities  related  to  cohort 
follow-up.  An  Interagency  agreement  with  the  Social  Security  Administration  and 
master  agreement  orders  with  contractors  specializing  In  subject  tracing 
methodology  are  used  to  determine  the  vital  status  of  study  subjects.  Section 
staff  are  responsible  for  drafting  and  issuing  the  master  agreement  orders, 
monitoring  the  computerized  tracing  management  system  used  by  the  contractors 
and  keeping  Informed  of  the  status  of  each  tracing  activity. 

This  year  a  cost-benefit  analysis  was  produced  evaluating  the  various  tracing 
methodologies  used  by  Investigators  In  the  Program.  The  results  of  the  analysis 
will  allow  Investigators  to  make  more  Informed  decisions  In  selecting  the  most 
appropriate  tracing  methodology  for  their  particular  study  cohort. 

4.  Generation  Tjf  Cancer  Rate  Table  Statistics 

Staff  of  the  Section  designed,  developed  and  Implemented  a  system  that  produces 
cancer  rate  statistics  using  the  actual  population  and  mortality  data  covering 
the  last  30  years.  These  tables  can  be  used  to  Improve  the  accuracy  of 
statistics  generated  by  the  Monson  and  March  systems  since  the  tables  currently 
being  used  by  these  two  systems  are  based  on  estimated  population  and  mortality 
figures.  An  additional  feature  of  the  new  system  Is  the  capability  to  select 
and  to  compute  rates  for  selected  geographic  areas. 

5.  Consolidation  of  Contracting  Activities 

A  major  responsibility  of  the  Section  Is  to  coordinate  the  delivery  of  computer 
support  services  obtained  under  contract  to  all  components  of  the  ES8  Program. 
Section  staff  members  coordinated  the  consolidation  of  requests  for  computer 
support  services  from  all  four  Intramural  branches  of  the  EiB  Program  and 
presented  the  resulting  concept  to  the  DCE  Board  of  Scientific  Counselors  for 
approval.  This  approach  enabled  the  Board  to  review  one  concept  representing 
all  the  major  proposed  computer  support  expenditures  for  the  Program.  Other 
benefits  Include  1)  coordination  of  the  use  of  Program  staff  In  the  preparation 
of  Requests  for  Proposals  (RFP's)  and  the  subsequent  review  of  proposals; 
2)  selection  of  contractors  with  complementary  technical  capabilities  which  can 
be  applied  to  support  the  diverse  research  tasks  within  the  Program;  and  3) 
provision  for  more  efficient  management  of  computer  support  activities  once 
contracts  are  awarded.  A  Section  staff  member  will  be  named  as  a  project 
officer  on  all  contracts  awarded  as  a  result  of  the  pending  procurement 
actions. 

6.  Other  Consultation 

The  Section  continues  to  maintain  the  Computer  Software  Inventory,  a  compilation 
of  data  management  and  statistical   software  used  to  facilitate  the  collection, 
processing,   display  and  reporting  of  research  data.     The  document  Is  reissued  on 
a  semi-annual   basis  and  contains  a  functional    description  of  each   Individual 
routine  along  with  the  required  computer  resources  and  any  noted  limitations  to 
Its  use.     Information  on  a  number  of  statistical   routines  currently  being 
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converted  for  use  on  the  IBM  microcompter  is   planned  for  inclusion  in  the  next 
issue.  In  addition  to  E4B  Program  staff,  the  document  is  being  distributed  to 
computer  scientists  in  the  Division  of  Computer  Research  and  Technology,  the 
Division  of  Cancer  Prevention  and  Control  and  the  Office  of  the  Director,  NCI. 

The  Section  staff  participated  in  a  number  of  ad  hoc  consultations  with  EiB 
Program  investigators,  with  administrative  and  scientific  staff  from  other  OCE 
programs  and  with  program  officials  from  the  Division  of  Extramural  Activities. 
Various  data  management,  file  processing  and  documentation  activities  were 
completed  in  response  to  requests  for  technical  consultation  and  support. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

The  systematic  capture,  organization,  and  display  of  complex  and  diverse  data 
are  of  considerable  importance  in  the  planning,  conduct,  and  management  of 
research  efforts.  As  multi disciplinary  and  collaborative  activities  increase  in 
scope  and  complexity,  the  problems  of  linking,  manipulating,  analyzing,  and 
communicating  large  quantities  of  data  and  information  become  unmanageable 
without  the  assistance  of  computer  related  technology. 

Proposed  Course: 

Consultation  and  technical  support  will  continue  to  be  provided  to  various  NCI 
research  activities. 

Publications: 
None 
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COHTRAa  IN  SUPPORT  OF  THIS  PROJECT 

Mame  of  Contractor;     IMS,  Inc.     (NCI-CP-41000-53) 

Title;     Biomedical  Computing  Support  Services 

Current  Annual   Level ;     $581,364 

Man  Years;     12 

Objectives;     This  contract  provides  computer-related  research  and  services  for 
the  scientific  activities  of  the  Biostatistics  Branch.    This  support  includes 
the  analysis  of  data  sets  often  involving  complex  statistical  analyses, 
sophisticated  data  handling  techniques,  and  state-of-the-art  graphics 
production. 

Major  Contributions;     Computer  systems,  programs  and  related  products  are 
developed  by  the  contractor  in  response  to  requests  from  NCI  biostatisticians, 
epidemiologists  and  computer  professionals.    The  contractor  also  operates  the 
remote  terminal   facili^  and  provides  data  technician  support  related  to 
computer  applications. 

Proposed  Course;    The  need  for  these  services  is  expected  to  continue 
Indefinitely  due  to  the  fact  that  the  amount  of  computer  support  requested 
exceeds  the  capacity  of  the  small  in-house  group  of  computer  professionals 
available  for  consultation. 
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epidemiologic  data  and  statistical  analyses  relative  to  the  etiology  of  skin 

cancer,  including  malignant  melanoma.  In  particular,  we  measure  and  clarify  the 

association  of  disease  incidence  and  mortality  with  nonionizing  solar  radiation 

exposure.  Through  these  studies,  NCI  provides  basic  research  in  response  to 

Public  Law  95-95  (Amendment  to  the  Clean  Air  Act  of  1977),  which  is  a  commitment 

to  the  stratospheric  ozone  protection  policy.  The  need  for  these  data  and 

analyses  of  potential  human  risk  has  existed  since  we  learned  about  the 

decomposition  of  stratospheric  ozone  by  nitrogen  oxides  and  chlorofluoromethanes 

(CFMs).  Most  recent  reports  (Nature,  Nov.  1984)  indicate  that  ozone  depletion 

will  be  more  than  16  percent  by  the  mid-21st  century.  This  will  lead  to 

increased  amounts  of  solar  ultraviolet,  specifically  UVB  (290nm  to  320nm) , 

exposure  on  earth  accompanied  by  increased  incidence  in  disease.  We  developed  new 

statistical  methodology  designed  to  measure  the  degree  of  skin  cancer  (i.e.,  basal 

cell  and  squamous  cell  carcinoma)  risk  according  to  specific  constitutional  and 

environmental  factors.  Age-race-sex  specific  relative  risk  estimates  were 

derived  for  select  geographic  areas  which  vary  greatly  in  the  degree  or  intensity 

of  UVB  exposure.  We  found  highest  relative  risks  for  Caucasians  who  had  been 

treated  formoles  (5:1),  followed  by  excess  risks  (of  2:1  to  4:1)  for  individuals 

with  histories  of  exposure  to  radiation  (ionizing),  coal  tar  or  pitch,  arsenic,  or 

those  with  acne,  psoriasis  or  warts,  or  those  with  outdoor  jobs.  Fair  skin 

complexion,  freckling,  inability  to  tan,  and  Irish/Scottish  ancestry  were  factors 

also  found  to  be  associated  with  higher  risk  to  skin  cancer  (about  2:1).  Of  major 

concern  has  been  our  projection  of  incidence  of  cutaneous  tumors.  In  the  United 

States,  we  estimate  an  average  annual  increase  of  six  percent  for  melanoma,  and 

three  percent  for  skin  cancer.  Results  from  our  mathematical  models  indicate 

that  the  effect  of  UVB  is  significant  for  each  type  of  skin  malignancy,  including 

melanoma,  even  after  adjusting  for  demographic,  constitutional  and  other 
environmental  factors. 


PHS  5040  (Rev    1/84)  1432 


Z01CP04475-08  BB 
PROJECT  DESCRIPTION 

Names,  Titles,  Laboratory  and  Institute  Affiliations  of  Professional  Personnel 
Engaged  on  this  Project: 

J.  Scotto  Health  Services  Director      BB   NCI 

T.  L.  Fears  Mathematical  Statistician     BB   NCI 

Objectives: 

The  major  objectives  of  this  study  are  to  provide  epidemiologic  data  relative  to 
the  etiology  of  skin  cancer,  including  malignant  melanoma  and  to  evaluate  the 
potential  human  health  effects  of  harmful  solar  ultraviolet  (UVB,  i.e., 
wavelengths  between  290nm  and  320nm) .  In  particular,  (1)  to  provide  information 
necessary  to  ascertain  the  human  health  effects  of  UV  radiation  resulting  from 
anticipated  ozone  depletions  in  our  biosphere;  (2)  to  provide  basic  data  to 
reduce  the  degree  of  uncertainty  in  dose-response  estimators;  (3)  to  provide 
specific  host  and  environmental  data  on  populations  suspected  to  be  at  high  or 
low  risk  of  skin  malignancy;  (4)  to  provide  an  estimate  of  the  proportion  of 
skin  cancer  in  the  community  relative  to  other  cancers;  (5)  to  identify  local 
factors  in  the  community  that  may  contribute  to  the  risk  of  skin  cancer;  (6)  to 
provide  basic  data  in  support  of  anticipated  needed  preventive  care  programs  in 
this  community;  (7)  to  provide  basic  epidemiologic  data  to  elucidate  the 
multifactorial  etiology  of  skin  cancer;  (8)  to  estimate  trends  in  skin  cancer 
morbidity  and  mortality;  and  (9)  to  develop  dose-response  models  which  may 
explain  initiator/promoter  factors  associated  with  UVB  radiation  exposure. 

Methods  Employed: 

It  is  essential  to  this  project  to  obtain  reliable  measurements  of  the  ground 
level  amounts  of  solar  ultraviolet,  UVB  (290nm-320niTi) ,  at  select  locations 
within  the  United  States.  In  order  to  clarify,  edit,  update  and  evaluate  data 
which  has  already  been  collected,  and,  in  order  to  obtain  needed  previously 
unavailable  data,  we  are  collaborating  with  the  National  Oceanic  Atmospheric 
Administration  and  Temple  University  through  an  interagency  contract  agreement. 
Relative  amounts  of  UVB  energy  reaching  the  earth's  surface  are  being  collected 
at  about  20  geographic  locations.  Twelve  of  these  are  skin  cancer  or  skin 
melanoma  population-based  survey  areas  which  were  included  in  special  NCI 
studies  or  NCI's  continuing  Surveillance,  Epidemiology  and  End  Results  (SEER) 
program.  The  locations  span  the  United  States  from  coast  to  coast,  and  include 
the  Hawaiian  Islands  at  19  degrees  north  latitude,  and  Seattle  at  47.5  degrees 
north  latitude. 

Random  samples  of  patients  from  registry  files,  and  random  sample  of  households 
in  the  general  population  from  telephone  exchange  numbers  (i.e.,  the  random- 
digit-dialing  telephone  procedure)  were  computer-generated  and  appropriate 
epidemiological  data  were  obtained  by  interview.  New  procedures  were  developed 
to  strengthen  stratified,  multiple  and  logistic  weighted  regression  analyses. 
Meteorological  methods  and  formulas  were  utilized  to  translate  raw  counts  from 
sunburn  units  (i.e.,  median  erythema  dose,  MED)  to  energy  values  in  terms  of 
mi  lie  joules  per  square  centimeter.  One  MED  is  equivalent  to  33  mj/cm^.  The 
Census  Bureau  provided  new  intercensal  population  estimates  specific  for  age, 
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race,  sex,  and  geographic  location.  Where  possible  adjustments  were  made  for 
Hispanic  population  groups,  which  are  known  to  be  at  lower  risk  to  skin  cancer. 
Specific  analyses  focused  on  anatomical  sites  and  histologic  types. 

Major  Findings: 

Using  available  solar  radiation  data  we  have  developed  new  estimates  of  the 
relative  amounts  of  UVB  reaching  the  earth's  surface.  We  calculate  over  a 
two-fold  difference  in  solar  ultraviolet  energy  from  our  northermost  location 
Seattle,  Washington  (95xl04)  to  Albuquerque,  New  Mexico  (197xl04);  and  about.a 
three-fold  difference  to  our  southermost  location,  Mauna  Loa,  Hawaii  (277x10  ). 
We  do  not  detect  increasing  trends  in  UVB  counts,  but  our  data  are  currently 
sparse  at  many  geographic  locations  (some  SEER  locations  have  only  two  years  of 
useful  data).  As  we  have  found  for  nomelanoma  skin  cancer,  correlations  of  UVB 
measurements  and  skin  melanoma  incidence  and  mortality  were  also  found  to  be 
positive  and  statistically  significant.  This  is  important  because  of  worldwide 
variability  in  skin  melanoma  rates.  For  example,  in  central  and  southern  Europe, 
skin  melanoma  incidence  does  not  reflect  a  latitudinal  (i.e.,  UVB)  gradient 
comparable  to  that  found  for  Caucasians  in  the  United  States. 

We  have  found  that  skin  melanoma  incidence  is  increasing  at  a  rate  of  about  six 
percent  per  year.  If  this  rate  continues,  we  may  expect  a  doubling  of  cases  by 
the  year  2000.  Mortality  is  also  increasing  about  three  percent  per  year  for 
males  and  less  for  females.  While  nonmelanoma  skin  cancer  incidence  is  about  40 
times  that  of  skin  melanoma  incidence,  mortality  rates  were  observed  to  be  about 
one- third  those  for  skin  melanoma  during  the  period  1970-79.  These  cutaneous 
malignancies  are  rarely  found  among  Blacks  and  pigmented  racial  groups. 

Basal  cell  and  squamous  cell  carcinomas  are  usually  found  on  exposed  areas  of  the 
body  (over  80%);  but  skin  melanomas  predominate  on  the  trunk  (45%)  in  white  males, 
and  on  the  legs  (35%)  in  white  females.  These  findings  have  confounded  the 
sunlight  hypothesis  and  have  suggested  to  some  that  factors  other  than  UV  play  a 
major  role  in  the  etiology  of  skin  melanoma. 

Several  years  ago,  we  suggested  (using  results  from  our  mathematical  models)  that 
UV  may  be  etiologically  involved  in  different  ways  as  either  an  initiator  or  a 
promoter  in  the  carcinogenic  process.  Skin  cancers  are  seen  to  occur  late  in 
life,  probably  from  a  lifetime  cumulative  effect  of  UV  exposure;  skin  melanoma 
incidence  may  result  from  early,  short-term,  high  intensity,  intermittent 
exposures.  Today,  these  hypotheses  are  being  verified  by  us  and  by  other 
researchers  working  independently.  Our  current  investigations  into  the  association 
of  UV  and  skin  melanoma  appear  to  reflect  differences  in  the  degree  of  association 
by  anatomical  site.  We  found  that  the  degree  of  association  is  stronger  for 
exposed  sites  such  as  faces,  head,  neck  or  upper  extremities  than  for  trunk  and 
lower  extremities.  However,  using  multiple  regression  analyses,  we  could  not 
remove  the  significant  effects  of  UVB  radiation.  After  adjusting  for  population- 
based  constitutional  variables  such  as  prevelance  of  moles,  freckles,  fair  skin 
complexion,  Celtic  ancestry,  severe  sunburn,  etc.,  and  other  environmental 
variables  such  as  ionizing  radiation  exposure,  outdoor  occupation,  outdoor  life- 
style, industrial  and  chemical  exposure,  etc.,  UVB  effects  were  found  positive 
and  statistically  significant.  Our  prelminary  findings  indicate  that  the  effects 
of  UVB  on  skin  melanoma  may  be  less  than  those  for  skin  cancer  but  that  this  may 
also  depend  on  cell  type  and  age  group. 
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We  found  that  more  than  half  of  all  skin  melanomas  were  not  otherwise  specified 
(NOS)  with  respect  to  cell  type  classification.  There  are  indications  that 
superficial  spreading  malignant  melanomas  and  lentigo  maligna  (Hutchinson's 
freckle)  melanoma  may  account  for  the  greatest  increases  in  incidence  during  the 
past  decade;  however,  this  may  be  an  artifact  due  to  idiosyncrosies  in  reporting 
at  various  registries. 

New  data  from  Kauai,  Hawaii  are  being  received  from  two  dermatologists  who  see 
and/or  treat  virtually  all  skin  cancers  on  that  island.  Prelminary  findings 
indicate  an  unusually  high  incdence  of  skin  cancer  among  Japanese  descendants. 
This  is  a  rare  finding  and  new  etiologic  leads  will  be  pursued  where  possible. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

This  project  provides  a  basis  for  evaluating  the  potentially  harmful  health 
effects  of  ozone  depletion  in  our  biosphere.  New  leads  on  the  relative 
importance  of  host  factors  and  environmental  factors  other  than  UVB  may 
substantially  contribute  to  our  knowledge  of  the  etiology  of  skin  cancer  and 
melanoma.  This  information  will  play  a  major  role  in  developing  guidelines  for 
the  regulation  of  man-made  products,  e.g.,  refrigerants,  air  conditioning  coolants, 
etc.,  which  may  inadvertently  modify  the  chemical  balance  in  the  upper  stratosphere. 
The  new  data  provide  current  estimates  of  the  degree  of  morbidity  from  skin  cancer 
and  melanoma  in  various  parts  of  the  United  States  and  elucidate  the  need  for 
cancer  prevention  programs.  The  dose-response  models  provide  epidemiologic 
examples  of  non-ionizing  radiation  exposure  and  skin  cancer  morbidity  and 
mortality  which  may  be  compared  with  those  for  ionizing  radiation  and  cancer  of 
non-skin  sites.  Detailed  results  will  provide  appropriate  benchmark  data  for  use 
in  prevention,  detection,  intervention,  and  screening  programs. 

Proposed  Course: 

Intensified  analyses  of  current  data  bases,  including  patient  and  general 
population  information,  incidence  and  mortality  rates  of  skin  cancer  and  skin 
melanoma,  and  direct  measurement  of  the  amounts  of  solar  radiation  (UVB) 
reaching  the  earth's  surface,  will  continue.  Through  our  participation  in  an 
interfederal  agency  task  force  studying  the  effects  of  UV  in  our  biosphere, 
future  reports  to  Congress  will  include  our  findings  on  UVB's  role  in  the 
etiology  of  skin  melanoma. 

In  collaboration  with  NOAA,  Temple  University  and  other  NCI  investigators,  a  new 
monograph  on  UVB  measurements  including  time  trends  for  the  years  1974  through 
1981  at  certain  locations  is  planned.  This  will  be  accomplished  soon  after  our 
interfederal  agency  contract  is  implemented.  In  collaboration  with  the 
Environmental  Protection  Agency  and  National  Aeronautics  and  Space  Administration, 
we  hope  to  differentiate  sunlight  energy  patterns  across  the  United  States,  and 
delineate  state-of-the-art  measurements  with  respect  to  UVB  and  UVA  solar 
ultraviolet  reaching  the  earth's  surface.  Estimates  of  the  amount  of  nonionizing 
radiation  will  be  calculated  for  at  least  one  location  within  each  state  in  the 
United  States.  Appropriate  correlations  of  UV  exposure  and  disease  risk  will  be 
made,  emphasizing  differences  by  cell  type,  anatomical  site,  sex,  age,  and  race. 
Seasonal  trends  and  cyclic  patterns  will  also  be  investigated. 


1435 


Z01CP04475-08  B3 

In  collaboration  with  researchers  at  George  Washington  University,  evaluation 
will  be  made  of  an  hypothesis  which  suggests  that  certain  natural  elements  on 
the  human  skin  are  photosensitive  and  may  play  a  role  in  the  immunosuppression 
system,  and  in  particular  with  melanocytic  cell  proliferation.  New  in-house 
basic  research  including  case/control  studies  of  skin  melanoma  and  the  implications 
of  fluorescent  lighting  exposure  are  planned  in  collaboration  with  other  NCI 
researchers.  In  addition  further  work  will  be  done  in  collaboration  with 
dermatologists  from  Kauai,  Hawaii,  especially  in  the  area  of  follow-up  and  case- 
control  studies.  We  will  consult  and  collaborate  with  investigators  from  George 
Washington  University  and  New  York  University  regarding  time  trends  and  lifetime 
probabilities  of  developing  skin  melanoma. 

Finally,  we  will  consult  and  collaborate  with  Food  and  Drug  Administration 
investigators  who  are  especially  concerned  about  guidelines  for  protection 
from  fluorescent  lighting  exposures. 

Publications: 

Stern,  R.,  Scotto,  J.  and  Fears,  T.  R.:  Psoriasis  and  susceptibility  to 
nonmelanoma  skin  cancer.  J.  Amer.  Acad,  of  Dermatol.  12:  67-73,  1985. 

Scotto,  J.:  Melanoma  among  Caucasians  in  the  United  States  -  Increases 
predicted  for  the  1980 's.  The  Skin  Cancer  Foundation  Journal.  (In  Press) 

Kraemer,  K.  H.,  Lee,  M.  M.,  and  Scotto,  J.:  DMA  repair  protects  against 
cutaneous  and  internal  neoplasia:  Evidence  from  studies  of  XP.  Carcinogenesis 
5:  511-514,  1984.  
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The  Objectives  of  this  project  are  to  develop,  adapt,  expand  and  evaluate 
methodological  procedures  useful  in  epidemiologic  studies  of  cancer.  Methods 
of  design  of  case-control  studies  were  given  particular  emphasis  this  year, 
attention  focusing  on  procedures  for  selecting  an  unbiased  sample  from  cohort 
data,  selecting  controls  using  random  digit  dialing,  and  developing  formulae 
for  sample  size  when  exposure  is  continuous.  Prospective  and  retrospective 
designs  were  described  within  a  unified  framework  based  on  the  proportional 
hazards  model.  Adaptations  were  made  to  include  multiple  disase  types  and 
recurrent  disease,  and  to  estimate  population  attributable  risk  with  multiple 
risk  factors  in  case-control  studies.  Methods  for  collecting  and  evaluating 
dietary  data  were  evaluated.  Other  work  focused  on  evaluating  surrogate 
responses  and  assessing  quality  of  response  for  next-of-kin  of  dead  controls  in 
case-control  interview  studies.  Investigation  of  general  epidemiologic 
techniques  for  studying  environmental  cancer  continued. 
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Objectives: 

To  develop,   adapt,   expand,   and   evaluate  methodological    procedures   useful    in 
epidemiologic   studies  of  cancer. 

Methods  Employed: 

Basic  research  is  undertaken  on  methodologic  techniques  which  are   useful  in 
a  variety  of  epidemiologic  settings.  Computational  algorithms  are  developed 
as  necessary,  and  the  methods  are  applied  to  epidemiologic  data  generated 
and  collected  by  investigators  in  the  Biostatistics  Branch,  the  Environmental 
Epidemiology  Branch  and  elsewhere. 

Major  Findings: 

Several  Branch  members  contributed  to  the  adaptation  and  development  of  statis- 
tical methods  useful  in  epidemiologic  studies.  Research  continued  on  methods 
of  design  and  analysis  of  case-control  studies.  A  general  survey  paper  unified 
elements  of  design  of  epidemiologic  studies,  showing  that  various  biases  in  pro- 
spective designs  have  a  direct  correspondence  in  retrospective  designs  and  vice 
versa.  Random  digit  dialing  was  studied  as  an  alternative  to  other  population 
sampling  methods,  while  computer-assisted  telephone  interviewing  has  been  used 
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and  evaluated.     A  subtle  design   flaw  that  can  occur   in   hospital-based  case- 
control    studies  was  described.     One  report  developed   fonnulae   for  determining 
the  sample  size   for  a  case-control    study  in  which  exposure  is   continuous,   thus 
leading   to   substantial    reductions,  compared   to  dichotomizing   exposure,   in   the 
required   number  of  subjects.     The  applicability  of  the  case-control   methodology 
was  enhanced   by  reports  that  detailed  the  use  of  case-control    data   when   several 
diseases   are   simultaneously  under  study  or  when  disease  can  recur,   and   for 
estimating   population  attributable  risk  with  multiple  risk   factors. 

Problems  with  the  use  of  dead  controls  were  evaluated.     Responses   from  next- 
of-kin  of  dead   controls  were   found   to  differ  significantly  from  those  of  liv- 
ing controls   in   several    variables,   such  as  cigarette,   alcohol,   and  drug   use. 
One  review  summarized   problems  that  can   arise   from  using   surrogate   interviews 
and  considered  other  practical    issues   in  the  design  and  conduct  of  case-control 
studies.     A  further  study  examined   the  effect  of  excluding  certain  causes   of 
death  on  control    exposure  rates. 

Several    reports   expanded  methodology   for  use   in  occupational    and  other  cohort 
studies.     Guidelines   for  the  procedure  of  sampling  case-control    data   from   a 
cohort   study  to  obtain   unbiased   risk  estimates  were  given.     For  each  case   in- 
cident with  the  disease  of  interest,  controls  must  be  selected   with   replacement 
from  all    cohort  members  at   risk  or  without   replacement   from  all    noncases   in 
order  to  obtain   an   unbiased   estimate  of  relative  hazard.     Another   report   high- 
lighted the   importance  of  examining   age  and  year  specific   standardized  mortality 
ratios  and   the  choice  of  standard   population. 

Work   has  continued  on  the  development  of,   and  accessibility  to,  the  E&B  computer 
program  library.     Statistical  Analysis  System  (SAS)   pre-programmed  subroutines 
to  estimate  and  test  relative  risks   and  to   facilitate  conditional    regression 
modelling  with  matched  case-control    data  were  expanded.     Procedures   for 
efficient  data  retrieval    from  large  SAS  computer  files   using  direct   access   were 
detailed. 

Issues   surrounding  the  use  of  food   frequency  questions  to  assess  dietary   intake 
were  addressed   in  two   reports.     One  assessment   showed   that   total    vitamin   A 
intake  is  well    predicted  by  intake  of  few  selected  dietary   items.     Another 
critiqued   the  calculation  of  odds   ratios   using   a  surrogate  measure  of  intake. 
These  reports   impact  the  design  of  future  dietary  questionnaires  by  demonstrat- 
ing  that  the   researcher  need   only  concentrate  on  a  few  indicator   food   items   in 
order  to  characterize  diet. 

A  detailed  description  of  the  methodology  used   in   the  disease  mortality   rates 
for  generating  cancer  atlases  and   for  assessing  trends  over  time  was   given.   One 
review  paper  highlighted  time-related   events   in  descriptive,  case-control, 
cohort,  and   experimental    studies  and   their   informativeness   in   providing   clues 
to  etiology. 
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A  demonstration  of  the  use  of  the  standardized  mortality  or  morbidity  ratio  for 
detecting  excess  disease  risk  in  family  pedigree  data  was  presented.  The  report 
also  critiqued  a  new  proposed  methodology  and  found  it  generally  inadequate. 

Work  is  in  progress  to  develop  new  mathematical  models  of  cancer  progression. 
Data  from  a  trial  of  breast  cancer  screening  are  being  incorporated  into  a  study 
of  the  natural  history  of  breast  cancer.  Preliminary  analyses  of  patterns  of 
survival  suggest  that  mortality  can  be  reduced  among  subsets  of  the  breast 
cancer  cases  detected  in  the  screening  program.  Other  completed  work  in  breast 
cancer  history  was  described  in  papers  on  stage  of  second  primary  breast  cancer 
and  inflammatory  breast  cancer. 

One  staff  member  is  exploring  mathematical  models  of  infectious  agents  and 
cancer.  Papers  on  the  influence  of  seasonal  transmission  on  cycles  of  disease 
incidence  and  research  problems  in  this  general  area  were  also  published. 

Several  staff  are  involved  in  problems  in  the  area  of  quantitative  risk 
assessment,  and  provide  statistical  consultation,  review,  and  support  to 
scientists  at  the  National  Cancer  Institute  and  at  regulatory  agencies. 
Research  will  continue  to  develop  statistical  methodology  to  deal  with  various 
problems  in  quantitative  risk  assessment  as  well  as  mathematical  models  of 
cancer  induction  and  progression.  Special  emphasis  has  been  placed  on  critical 
evaluation  of  methods  for  extrapolating  from  high  to  low  doses. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

Research  in  statistical  and  epidemiologic  methodology  will  help  provide  means 
for  adequate  analyses  of  the  epidemiologic  studies  carried  on  by  members  of 
the  Branch,  as  well  as  by  epidemiologists  in  other  institutions. 

Proposed  Course: 

Methods  development  and  adaptation  will  continue,  with  particular  emphasis  on 
techniques  applicable  to  the  Branch's  analytical  epidemiologic  studies  program. 

Publications: 

Aron,  J.  L.,  and  Prorok,  P.  C:  An  analysis  of  the  mortality  effect  in  a  breast 
cancer  screening  study.   Int.  J.  Epidemiol  .  (In  Press). 

Aron,  J.  L.,  and  Schwartz,  I.  B.:   Seasonality  and  period-doubling  bifurcations 
in  an  epidemic  model.  J.  Theor.  Biol .  110:  665-679,  1984. 

Aron,  J.  L.,  and  Schwartz,  I.  B.:  Some  new  directions  for  research  in  epidemic 
models.  IMA  J.  Math.  Appl .  Med.  Biol .  1:  267-276,  1984. 
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Blot,  W.  J.:   Practical    issues  in  the  design  and  analysis  of  case-control    studies 
of  cancer.     In  Hirayama,   T.   and  Blot,  W.  J.   (Eds):     Biostatistical   Methods   in 
Cancer  Epidemiology.     Hiroshima,  Japan,   Radiation  Effects  Research  Foundation. 
(In  Press). 

Blot,  W.  J.,   and  Fraumeni,  J.  P.,  Jr.:     Clues  to  cancer  etiology  from  time- 
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Bruzzi,   P.,   Green,   S.  B.,  Byar,   D.   P.,  Brinton,   L.   A.   and  Schairer,   C:   Estimat- 
ing the  population  attributable  risk  for  multiple  risk  factors  using  case-con- 
trol   data.     Am.  J.   Epidemiol.      (In  Press). 

Gail,  M.   H.,   Lubin,  J.   H.,   and  Silverman,   D.   T.:     Elements  of  design  in 
epidemiologic  studies.     In  C.   Delisi   and  J.   Eisenfeld  (Eds.):     Mathematics  and 
Computers  in  Biomedical   Application.     Morth  Holland,   Elsevier  Science 
Publishers,   lyab,   pp.   313-323. 

Hartge,   P.,  Brinton,   L.   A.,   Rosenthal,  J.,  Cahill,  J.,   Hoover,   R.   N.,   and 
Waksberg,  J.:     Random  digit  dialing  in  selecting  a  population-based  control 
group.     Am.  J.   Epidemiol.    120:     825-833,    1984. 

Howard,   N.   and  Pickle,   L.  W.:     Efficient  data  retrieval:     direct  access  using 

the  POINT  option.     In  Proceedings  of  the  Ninth  Annual  Conference  of  the  SAS 

Users  Group  International .     Cary,   North  Carolina,   SAS   Institute,  Inc.,    1984,    pp. 

294-298. 

Kalyandrug,   S.   and  Lubin,  J.   H.:     PROC  PECAN   -  a  SAS  procedure.      In     Proceed- 
ings of  the  Tenth  SAS  User's  Group  International,   Reno,   Nevada.     Cary,   North 
Carolina,   SAS   Institute   (In  Press). 
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and  competing  risks.     Biometrics     (In  Press). 
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studies.     J.  Chronic  Pis.      (In  Press). 
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data.     Gen.  Epidemiol.      (In  Press). 
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Lubin,  J.   and  Hartge,   P.:     Excluding  controls:     misapplications   in  case- 
control    studies.     Am.  J.   Epidemiol.   120:     791-793,   1984. 
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analytical  epidemiologic  and  biometric  techniques,  particularly  case-control  i 
studies  of  specific  cancers.  Completed  during  the  year  were  analyses  of  kidney  ! 
cancer  in  Minnesota,  where  ethnic  factors,  cigarette  smoking,  and  (among  women)  i 
high  relative  weight  were  associated  with  renal  adenocarcinoma,  and  where  cigarettei 
smoking  and  long-term  intake  of  certain  analgesics  were  found  to  be  risk  factors 
for  renal  pelvis  cancer.  Interviewing  was  completed  for  case-control  studies  of 
respiratory  cancer  in  New  Jersey  and  coastal  Texas;  lung,  stomach,  and  pancreas  • 
cancers  in  Louisiana;  bladder  cancer  in  rural  New  England;  and  esophageal  cancer  in| 
coastal  South  Carolina.  Data  are  currently  being  prepared  for  analysis,  but  | 
initial  results  of  the  lung  cancer  investigations  reveal  elevated  risks  among  | 
several  occupational  groups,  including  shipyard  workers  in  New  Jersey  and  | 
construction  workers  in  Louisiana  and  Texas.  Smoking  of  hand-rolled  cigarettes  wasi 
linked  to  the  exceptionally  high  risk  of  lung  cancer  among  Cajuns  in  southern  i 
Louisiana.  Several  new  studies  were  begun  this  year  overseas.  Case-control  j 
studies  of  cancers  of  the  esophagus,  stomach,  and  lung  and  choriocarcinoma  were  j 
begun  in  areas  of  China  at  high  risk  of  these  cancers,  while  a  case-control  study  j 
of  gastric  cancer  was  initiated  in  areas  of  Italy  that  are  among  the  world's 
highest  rates  of  this  malignancy.  Also  begun  was  a  randomized  intervention  trial  i 
in  Linxian,  China,  where  up  to  one  in  four  persons  dies  of  esophageal  cancer,  to  i 
assess  the  role  of  vitamin/mineral  supplementation  on  reducing  this  extraordinarily! 
high  cancer  risk.  The  international  studies  take  advantage  of  unique  opportunities! 
to  evaluate  diet  and  other  factors,  including  air  pollution,  in  the  etiology  of  i 
cancer.  I 
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PROJECT  DESCRIPTION 
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To  identify  and  describe  the  environmental  determinants  of  cancer  in  areas 
where  cancer  rates  are  high. 

Methods  Employed: 

Field  studies  are  conducted  in  areas  of  the  United  States  and  abroad  where 
cancer  rates  are  high  and  etiologic  hypotheses  can  be  tested.  The  studies  are 
generally  case-control  investigations  whereby  cancer  patients  and  controls,  or 
their  next-of-kin  in  the  event  they  have  died,  are  interviewed  regarding 
lifetime  histories  of  residence,  occupation,  tobacco  consumption,  diet,  and 
medical  or  other  factors.  Comparison  of  responses  between  the  cases  and 
controls  are  made  by  analytical  biometric  and  epidemiologic  techniques  to 
identify,  estimate,  and  evaluate  cancer  risk  factors.  When  a  particular  suspect 
environmental  or  occupational  exposure  among  a  well-defined  population  group  is 
recognized,  cohort  investigations  may  be  initiated  to  determine  the  group's 
cancer  experience.  Often  both  the  case-control  interview  and  the  cohort  studies 
are  preceded  by  reviews  of  appropriate  death  certificates  and  medical  records 
for  cancer  cases  and  controls  for  comparisons  of  available  information. 
Occasionally  randomized  experimental  trials  may  be  initiated  to  test  the 
effectiveness  of  suspected  protective  agents  in  the  high  risk  areas. 
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Major  Findings: 

A  series  of  case-control    investigations  is  nearing  completion  in  areas  of  the 
U.S.   where  mortality  rates  for  particular  tumors  are  high.     A  major  effort 
continued  to  evaluate  risk   factors  for  lung  cancer,   the  leading  cause  of  cancer 
death  among  men  in  the  United  States.     Previous  NCI   investigations  of  lung  cancer 
in  coastal    areas  of  Georgia  and  Florida,   and  lung  cancer  and  mesothel ioma  in 
Tidewater,  Virginia,   found  significantly  increased  risks  associated  with  employ - 
ment  in  the  shipbuilding  industry,   particularly  during  World  War  II,   and  presumed 
exposure  to  asbestos.     Further  study  of  respiratory  cancer  was  continued  in  Mew 
Jersey  (in  collaboration  with  the  State  Department  of  Health),   Louisiana   (with 
the  EPA  and  Louisiana  State  University),   and  coastal   Texas   (with  the  University 
of  Texas  School   of  Public  Health).     Initial   analyses  suggest  that  occupational 
factors  may  contribute  to  the  high  rates,   particularly  shipyard  work   in  Mew  Jersey 
and  construction  and  other  work  along  the  Gulf  Coast.     In  Louisiana,   an   increased 
risk  of  lung  cancer  associated  with  Cajun/Acadian  ancestry,  was  found  in  part  to 
be  due  to  differential    patterns   in  tobacco  use,   including  the  use  of  hand-rolled 
cigarettes.     The  data  from  Mew  Jersey  and  Louisana  also  revealed  an  increased  risk 
of  lung  cancer  associated  with  passive  smoking.     Interviewing  was  also  completed 
during  the  year  for  stomach  and  pancreas  cancers   in  Louisiana,  where  clusters  of 
elevated  rates  have  been  described. 

Bladder  cancer  is  the  focus  of  a  study  begun  in  rural   Mew  England  to  evaluate 
the  unusual ly  high  rates  in  both  sexes  in  this  area  of  the  country.     Preliminary 
analyses  indicate  that  occupational    factors  are  partly  responsible,   since  elevated 
relative  risks  were  associated  with  work  in  the  textile  and  leather  industries, 
two  of  the  area's  major  employers.     In  addition,  a  significant  increased  bladder 
cancer  risk  was  found  among  truck  drivers,   confirming  a  relation  previously 
described  in  a  national    study  of  this  tumor  conducted  by  the  Program. 

A  correlation  study,   previously  published  by  the  Branch,   revealed  that  nasal 
cancer  mortality  was  high  in  counties  with  furniture  manufacturing  industries. 
Subsequent  examinations  of  death  certificates   from  Morth  Carolina,   where  the 
industry  is  most  heavily  concentrated,   showed  a  four-fold  excess  of  this  tumor 
associated  with  individuals  for  whom  furniture  manufacturing  was   listed  on  the 
certificate  as  the  usual   occupation.     This  year  a  case-control    interview  study 
of  cases  diagnosed  in  Virginia  and  North  Carolina  over  the  past  ten  years  was 
completed.     A  five-fold  excess  of  nasal    adenocarcinoma  was  found  to  be  associated 
with  wood-working  occupations,   and  a  two-fold  excess  of  all   tumor  types  combined 
found  among  female  textile  workers.     For  the  first  time,   cigarette  smoking  was 
shown  to  be  related  to  nasal    cancer,   but  only   to  squamous  cell    types.      (See  also 
Project  Z01CP04501-08  EEB.)      In  addition,   analyses  of  linked  cancer  and  census 
occupational    data  from  Sweden  likewise  showed  a  large  excess   (18-fold)   of  nasal 
adenocarcinoma  among  furniture  workers  and  a  2-fold  excess  of  squamous  cancer 
among  textile  workers. 

A  case-control    study  of  cancer  of  the  mouth  and  throat  in  North  Carolina  showed 
that  long-term  use  of  snuff  was   responsible  for  the  sharply  elevated  mortality 
from  this  cancer  among  southern  women.     Additional    analyses   indicated  that  in- 
creased risks  may  also  be  linked  to  mouthwash  use  among  nonsmokers,    to  certain 
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occupations  in  the  electronics  industry,  and  to  decreasing  consumption  of  fruits 
and  vegetables.  This  year  a  large  case-control  study  of  oral  cancer  (1200  cases, 
1200  controls)  was  begun  in  Atlanta,  New  Jersey,  Los  Angeles,  and  the  San 
Francisco  area  to  evaluate  these  associations  further.  Study  of  esophageal  cancer 
and  diet  also  continued  among  blacks  in  coastal  South  Carolina,  where  rates  have 
been  high  at  least  since  the  1940s. 

Renal  cancer  mortality  and  incidence  rates  are  high  in  the  north  central  part  of 
the  U.S.  An"  interview  study  involving  590  cases  of  renal  cancer  and  1,180  controls 
indicates  that  the  area's  high  rates  of  renal  adenocarcinoma  appear  to  be  related 
at  least  in  part  to  ethnic  factors,  as  increased  risks  were  associated  with  German 
and  Scandinavian  background,  the  major  ethnic  groups  in  this  metropolitan  center. 
One  of  the  strongest  risk  factors  was  high  weight-for-height,  but  only  among  women. 
Cigarette  smoking  was  associated  with  about  a  60%  increased  risk  of  renal 
adenocarcinoma  in  men  and  a  90%  increase  in  women.  Separate  analysis  showed  that 
the  relative  risk  for  smoking  exceeded  five-fold  in  both  sexes  for  transitional 
cell  cancers  of  the  renal  pelvis.  Long-term  analgesic  use  was  also  associated 
with  excess  risk  of  renal  pelvis  cancer  and,  to  a  lesser  extent,  renal  adeno- 
carcinoma. A  clue  to  occupational  factors  was  provided  by  the  increased  risk 
associated  among  gas  station  attendants.  Although  not  statistically  significant, 
the  finding  is  of  interest  since  gasoline  has  induced  renal  tumors  in  animal 
experiments. 

Assessment  of  cancer  patterns  among  Alaskan  natives  continued,  with  emphasis  on 
evaluating  time  trends  in  both  cancer  incidence  and  mortality  as  the  native 
population  adopts  a  more  "western"  life  style. 

A  major  emphasis  has  concerned  the  conduct  of  analytical  epidemiologic/biometric 
studies  in  areas  of  the  world  which  offer  special  opportunities  for  research  on 
cancer  etiology.  The  Branch  is  collaborating  with  the  Chinese  Academy  of  Medical 
Sciences  and  other  governmental  institutions  in  five  case-control  studies  in  high 
risk  areas  in  China.  These  include  studying  esophageal  cancer  in  Linxian,  with 
the  world's  highest  rates  of  this  cancer;  stomach  cancer  in  Shandong  Province, 
where  salt  consumption  is  high  and  where  certain  foods  are  regularly  eaten  that 
are  uncommon  elsewhere  in  China;  choriocarcinoma  in  Beijing;  and  lung  cancer 
in  Shanghai  and  in  Shenyang,  to  evaluate  reasons  for  the  high  rates  of  lung  tumors 
in  Chinese  women,  few  of  whom  smoke.  The  Shenyang  study  will  also  examine  the 
role  of  arsenical  air  pollution  from  China's  largest  nonferrous  smelter.   In 
total,  over  9,000  interviews  are  being  conducted  in  these  investigations,  which 
are  scheduled  for  completion  beginning  next  year.  A  large-scale  randomized 
intervention  trial  was  also  initiated  in  Linxian  during  the  year.  One  component 
of  the  trial  focuses  on  3,000  persons  with  esophageal  dysplasia,  a  precursor 
lesion  for  esophageal  cancer.  Another  involves  30,000  villagers  from  the  general 
high  risk  population.  Participants  are  randomly  assigned  to  one  of  several" 
groups  to  receive  different  combinations  of  vitamins  and  minerals  or  placebo  over 
a  5-year  period.  A  two  group  design  (multivitamin  vs.  placebo)  is  being  used  for 
the  dysplasia  trial.  A  more  complicated  8  group  design,  based  on  a  one-half 
replicate  of  a  2^  factorial  design,  is  used  for  the  general  population  trial. 
The  studies  will  evaluate  whether  certain  groups  of  vitamins  and  minerals  can 
inhibit  late  stage  progression  to  cancer  in  a  high  risk  population  with  multiple 
micronutrient  deficiencies,  and  may  have  considerable  implications  for  the  effec- 
tiveness of  nutritional  intervention  programs  in  lowering  cancer  incidence  worldwide, 
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A  case-control    study  of  invasive  and  in  situ  cervical   cancer  was  conducted  in 
Panama  to  attempt  to  explain  the  high  rates  of  this  disease  in  the  country. 
Interviews,   as  well    as   sera,  were  obtained  from  156  of  169  surviving   patients 
and  from  309  age-matched  neighborhood  controls.     Although  sexual    promiscuity 
was  uncommon,    it  exerted  a  major  effect,   with  those  reporting  four  or  more 
partners  being  at  a  four-fold  excess  risk.     Early  first  intercourse  was  common, 
but  it  failed  to  alter  risk  once  number  of  partners  was  taken  into  account. 
Oral   contraceptive  use  was  associated  with  a  two-fold  excess  risk,  which  was 
not  substantially  affected  by  control    for  a  variety  of  sexual    parameters.     Assays 
for  herpesvirus  type  2  showed  no  relationship  to  risk  with  a  neutralization  test, 
but  a  50%  excess  risk   for  those  with  positive  results  according  to  radioimmuno- 
assay.    Also  begun  was  a  multi -center  study  in  Latin  America  to  investigate 
reasons  for  the  high  rates  of  invasive  cervical   cancer.     Interviews  with  women 
will   focus  on  sexual    history,   reproductive  factors,   contraceptive  behavior, 
medical    history,   and  diet.     Husbands  of  women  who  report  only  one  sexual    partner 
will   be  interviewed  in  order  to  evaluate  the  role  of  a  "male  factor"   in  the 
etiology  of  cervical    neoplasia.     (See  also  Z01CP04501-08  EB.) 

A  collaborative  case-control    study  of  stomach  cancer  was  initiated  during  the  year 
to  investigate  reasons  for  the  high  risk  of  this  cancer  in  parts  of  north  central 
Italy.     Some  provinces  in  this   region  have  among  the  highest  stomach  cancer 
mortality  rates   in  the  world,   approaching  or  exceeding  those  in  Japan.     Branch 
staff  are  collaborating  in  the  design  and  conduct  of  the  study  which  will    con- 
centrate on  dietary  factors,   including  evaluation  of  the  effect  of  the  apparently 
high  consumption  of  preserved  meats  in  the  high  risk  areas. 

Significance  to  Biomedical   Research  and  the  Program  of  the  Institute: 

These  studies  allow  the  testing  of  hypotheses  regarding  the  etiology  of  cancer. 
Answers  obtained  may  lead  to  the  recognition  of  cancer  hazards   and  may  directly 
suggest  actions  that  need  to  be  taken  to  prevent  the  exceptional    rates  of  cancer 
occurrence  in  the  high-risk  areas. 

Proposed  Course: 

Field  studies   in  areas  where  cancer  rates  are  high  will   continue.     Analysis  of  the 
information  collected  in  South  Carolina,   Louisiana,  Texas,   and  rural    New  England 
will   be  conducted  to  evaluate  reasons  for  the  high  cancer  rates  in  these  areas. 
Results  from  these  ongoing  studies  will   help  suggest  where  further  epidemiologic 
research  will   be  worthwhile. 

Increased  emphasis  will    be  placed  on  taking  advantage  of  unique  opportunities   for 
etiologic  study  in  high-risk  areas  overseas.     Case-control    studies  of  lung, 
stomach,   esophageal,   and  choriocarcinoma  in  China  will    continue,   with   additional 
investigations  of  lung  cancer  and  pollution  and  of  the  cervical   cancer-penile 
cancer  relationship  planned.     The  case-control    studies  of  gastric  cancer  in   several 
areas  of  Italy  and  cervical    cancer  in  South  America  will    also  continue.      Initial 
contacts  have  been  made   to  explore  opportunities   for  the  study  of  renal    pelvis 
cancer  in  parts  of  the  Balkan  countries  where  this  tumor  is   the  leading  cause  of 
cancer  death. 
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CONTRACTS  IN  SUPPORT  OF  THIS  PROJECT: 

WESTAT,  INC.   (N01-CP-Q1044) 

Title:     Support  Services   for  Epidemiologic  Studies 

Current  Annual   Level :       52,200,000     (total    for  all    support  services,    including 

services  in  addition  to  those  in  high  risk 
areas  of  the  U.S.) 

Man  Years:     45 

Objective:  To  provide  technical,  managerial,  and  computer  support  for 

epidemiologic  studies  of  cancer,  including  those  in  high  risk 
areas. 

Major  Contributions:  Analyses  were  completed  for  data  collected  in  field  studies 
for  oral  cancer  in  North  Carolina  and  renal  cancer  in 
Minnesota.  Interviewing  and/or  computational  support  were 
conducted  for  studies  of  bladder  cancer  in  New  England, 
nasal  cancer  in  North  Carolina  and  Virginia,  and  esophageal 
cancer  in  South  Carolina.  Forms  design  and  field  survey 
management  training  were  provided  for  studies  of  chorio- 
carcinoma and  cancers  of  the  lung,  stomach,  and  esophagus 
in  China. 

Proposed  Course:  Support  for  a  variety  of  epidemiologic  Investigations  will 

continue  as  needed  to  enable  the  E&B  Program  to  answer  critical 
questions  about  the  environmental  and  host  determinants  of  cancer. 
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Z01CP04779-08  EEB 
CONTRACTS  IN  SUPPORT  OF  THIS  PROJECT: 
WESTAT,  INC.   (NOl-CP-31041-01) 


Title:  Support  Services  for  a  Case-Control  Study  of  Oral  and  Pharyngeal  Cancer 
Current  Annual  Level :  $580,241 

Man  Years:  16 

Objective:  To  provide  technical,  managerial,  and  computer  support  for  an 
epidemiologic  study  of  oral  and  pharyngeal  cancer  in  4  areas  of 
the  United  States. 

Major  Contribution:  Study  development  and  forms  design  were  completed. 
Currently  field  work  on  subject  identification  and 
interviewing  is  underway,  and  data  coding,  keying, 
and  editing  are  in  .progress. 

Proposed  Course:  Complete  case  and  control  ascertainment,  medical  abstracting, 
interviewing,  coding,  keying,  and  data  editing. 
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ANNUAL  REPORT  OF 

THE  CLINICAL  EPIDEMIOLOGY  BRANCH 

NATIONAL  CANCER  INSTITUTE 

October  1,  1984  through  September  30,  1985 

Clinical  epidemiology  is  a  form  of  observational  research  in  which  one  must  make 
the  most  of  natural  occurrences  to  determine  the  causes  and  mechanisms  of  disease. 
Specifically,  the  Clinical  Epidemiology  Branch  (CEB)  seeks  peculiarities  in  the 
occurrence  of  cancers  in  persons,  families,  communities  or  industries  that  may 
lead,  in  conjunction  with  recently  developed  laboratory  research,  to  new  knowledge 
of  biology.  In  this  way,  study  of  human  disorders  may  illuminate  areas  for  which 
no  animal  models  are  yet  known.  Such  observations  may  lead  to  new  concepts  of 
early  detection  and  prevention. 

OFFICE  OF  THE  CHIEF 

Demography 

During  the  year  our  computer  specialist,  Mr.  F.  W.  McKay,  has  worked  toward 
completion  of  a  population  base  for  studies  of  cancer  mortality,  1950-1981,  by 
county,  state.  State  Economic  Area  (SEA),  Economic  Subregions  (ESR),  and  Standard 
Metropolitan  Statistical  Areas.  Dr.  R.  Tarone  of  the  Biostatistics  Branch  has 
agreed  to  assist  in  analyzing  the  data  over  time  for  the  various  geographic 
groupings  with  respect  to  the  influence  of  different  standard  populations  on 
adjustment  of  the  data  by  age. 

A  system  has  been  written  to  display  ESRs  in  color  on  the  IBM  PC,  and  has  been 
used  to  develop  mortality  profiles  for  the  119  ESRs.  The  system  can  also  be  used 
to  display  profiles  for  21  age-groups,  and  for  deaths  due  not  only  to  cancer  but 
also  to  circulatory  diseases,  accidents,  and  other  causes.  Dr.  Byrne  and  Ms. 
Madigan  are  assisting  in  further  development  of  the  system  and  in  interpreting  the 
results. 

A  system  has  been  written  to  examine  mortality  data  at  the  ESR  level  using 
standardized  proportional  mortality  ratios,  1969-1978.  Throughout  this  10-year 
interval  the  National  Center  for  Health  Statistics  (NCHS)  used  the  eighth  revision 
of  the  ICD  in  coding  death-certificate  diagnoses.  NCHS  is  interested  in  using 
data  by  states  to  identify  health  departments  whose  coding  practices  are  below 
standard  as  indicated  by  the  proportion  of  diagnoses  coded  as  unknown,  other  or 
undefined  (i.e.,  with  a  9  in  the  terminal  digit).  The  results  should  help  MCHS 
improve  the  accuracy  of  death  certificates  by  concentrating  its  educational  effort 
on  states  that  need  it  the  most. 

A  copy  of  tapes  that  list  multiple  causes  of  death  in  1980  is  being  obtained. 
Dr.  Mulvihill  will  assist  in  posing  questions  based  on  his  knowledge  of  the 
genetics  of  human  cancer;  e.g.,  how  does  the  array  of  causes  associated  with 
neurofibromatosis  compare  with  that  for  the  general  population? 
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Consideration  is  being  given  to  requests  from  outside  that  we  update  Monograph  22 
(iiiortality  by  state)  and  Appendix  1  of  Monograph  53  (annual  tumor  mortality  by 
ICD). 

Virus  Studies 

Liver  Cancer  and  Hepatitis  in  Veterans  of  World  War  II:  In  the  first  part  of  this 
study,  serum  specimens  for  certain  hepatitis  antigens  and  antibodies  were  obtained 
from  about  500  veterans  who  developed  hepatitis  in  1942  after  immunization  with 
the  Rockefeller  yellow  fever  vaccine,  received  contaminated  vaccine  without 
becoming  overtly  ill,  or  received  no  Rockefeller  vaccine.  There  is  now  sufficient 
evidence  to  indicate  that  the  virus  was  hepatitis  B,  which  is  thought  to  increase 
the  risk  of  hepatocellular  carcinoma. 

There  are  three  comparison  groups:  men  with  clinical  hepatitis,  others  who 
received  the  Rockefeller  vaccine  which  contained  the  virus  but  were  not  ill,  and 
controls  who  did  not  receive  the  Rockefeller  vaccine.  The  studies  were  done  blind 
with  regard  to  overt  disease  vs.  carrier  vs.  control,  and  the  code  has  not  yet 
been  broken.  A  report  of  the  findings  will  probably  be  given  at  a  major  meeting 
in  the  Fall  of  1985. 

The  second  component,  a  cohort  study  of  mortality  among  the  three  groups,  is 
progressing  well.  Death  certificates  for  14,278  men  have  been  received  and  coded. 
For  all  cases  with  diagnoses  of  liver  cancer,  hospital  records  will  be  obtained  to 
verify  the  diagnoses  and  eliminate  invalid  cases. 

The  third  component,  a  study  of  liver  cancer  cases  from  VA  hospitals  vs.  matched 
controls,  will  be  studied  to  determine  if  the  contaminated  vaccine  was  more  often 
received  by  the  men  with  primary  liver  cancer.  Or.  Beebe  is  the  Project  Officer. 

Concurrent  Clusters  of  i^PC  and  BL  in  Texas:  In  a  three-county  area  of  Texas  three 
cases  of  nasopharyngeal  carcinoma  (NPC)  and  three  of  Burkitt's  lymphoma  (BL) 
occurred  in  less  than  a  year.  A  search  for  EBV  infection  as  a  feature  in  common 
was  inconclusive.  In  the  publication.  Boss,  L.  et  al .  (JAMA  253:2843-2346 ,1985) 
urged  their  readers  to  study  such  clusters  in  the  future  as  thoroughly  as  possible 
for  a  carcinogen,  and  to  store  specimens  for  use  when  new  techniques  become 
available.  Dr.  Levine  collaborated  with  the  Centers  for  Disease  Control  in  this 
study. 

HTLV  in  Africa:  Higher  frequencies  of  HTLV-I  and  III  were  found  in  Uganda  than  in 
the  rest  of  Africa.  An  intermediate  rate  of  infection  was  found  in  Ghana.  The 
sera  used  for  the  study  were  from  CEB's  Burkitt-Tumor  Project.  The  frequency  of 
HTLV-III,  67%  in  sera  from  Uganda  collected  before  1973,  is  evidence  that  Africa 
is  the  source  of  this  virus,  which  is  the  probable  etiologic  agent  of  AIDS 
(Saxinger,  W.  C.  et  al .  Science  225:1473-1476,  1984;  ibid  227:1036-1038,  1985). 
The  infection  in  Africa  may  be  asymptomatic,  may  involve  less  pathogenic  strains 
than  those  that  induce  AIDS,  and/or  may  encounter  resistance  in  populations  that 
have  long  been  exposed.  Another  possibility  is  that  the  infection  is  less 
pathogenic  when  it  is  transmitted  by  intravenous  or  homosexual  inoculation.  The 
work  was  done  by  Dr.  Levine  of  CEB  in  collaboration  with  others  at  HCl   as  well  as 
investigators  at  eight  institutions  in  six  countries. 
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Radiation  Studies 

Prenatal  Effects  of  Ionizing  Radiation:  A  series  of  meetings  of  a  Comnittee  on 
the  Prenatal  Effects  of  Ionizing  Radiation,  chaired  by  Dr.  Miller  and  sponsored  by 
the  National  Council  on  Radiation  Protection  and  Measurements,  dealt  with  two  key 
questions:  (a)  the  induction  of  cancer  by  diagnostic  exposures  in  utero,  and  (b) 
the  implication  of  a  report  by  Otake  and  Schull  (Brit.  J.  Radiol .  57:409-414, 
1984)  that  the  doubling  dose  for  severe  mental  retardation  was  only  one  rad.  The 
meetings  revealed  that  a  normal  child  is  not  made  mentally  abnormal  by  this  low 
dose,  but  a  shift  of  the  distribution  of  IQ  scores  to  the  left  by  exposure  to 
ionizing  radiation  increases  the  number  of  children  who  fall  from  just  above,  to 
just  below  the  borderline  for  severe  mental  retardation.  Also,  some  adjustment  in 
the  estimate  of  the  doubling  dose  may  be  forthcoming  when  Otake  and  Schull 
complete  their  analysis  of  grammar  school  IQ  test-scores  in  relation  to  radiation 
dose. 

As  a  result  of  the  Committee's  deliberations,  a  series  of  suggestions  was  made  to 
the  Radiation  Effects  Research  Foundation  concerning  the  in  utero  exposed  group  of 
Japanese  which  is  nearing  40  years  of  age.  These  studies  would  measure  the 
effects  of  radiation  on  the  intellect,  brain  and  chromosomes  as  well  as  the 
occurrence  of  cancer  decades  after  radiation  exposure. 

Radi oepi demi ol ogical  Tabl es :  The  immense  task  of  creating  radioepidemiology  tables 
has  been  completed  by  the  MIH  Working  Group  of  which  Dr.  Beebe  was  a  leading 
member.  The  tables  give  the  probabilities  that  a  particular  form  of  cancer  was 
due  to  a  prior  exposure  to  radiation.  Time  must  still  be  spent,  however,  in 
making  presentations  concerning  the  tables,  preparing  testimony  for  Congress  and 
answering  questions  related  to  individual  cancer  cases. 

Other  Radiation  Activities:  The  National  Council  on  Radiation  Protection  and 
Measurements  finished  a  comprehensive  evaluation  of  the  comparative 
carcinogenicity  of  ionizing  radiation  and  chemicals.  Dr.  Beebe  prepared  the 
section  on  the  effects  of  radiation  on  humans. 

Dr.  Beebe  attends  the  monthly  meetings  of  the  Office  of  Science  and  Technology 
Policy  (OSTP)  Committee  on  Interagency  Radiation  Research  and  Policy  Coordination 
Science  Panel,  which  has  recently  dealt  with  his  specialty  in  considering  the 
Radioepidemiological  Tables  and  an  NIH  report  on  a  VA  proposal  to  study  veterans 
exposed  to  atomic  fallout.  He  participates  in  the  regular  meetings  of  the 
Radiation  Epidemiology  Branch  (REB),  NCI,  and  helps  monitor  the  huge  contract  that 
the  Low-Level  Radiation  Effects  Branch  OCE,  NCI,  has  with  the  University  of  Utah 
for  studies  of  the  occurrence  of  cancer  among  people  in  southern  Utah  who  were 
exposed  to  fallout  from  nuclear  weapons  tests  in  Nevada  in  the  1950s.  [See  below, 
under  Clinical  Genetics  Section,  Laboratory  Studies,  for  a  description  of  research 
into  inherent  susceptibility  to  radiogenic  cancer,  with  respect  to  female  breast 
cancer  after  A-bomb  exposures  under  age  20  years,  and  thyroid  cancer  after 
radiotherapy  of  Israeli  children  for  tinea  capitis.] 

Mesothelioma 

Dr.   Beebe  is  the  Project  Officer  for  a  contract  with   the  Social    Security 
Administration  (SSA)   to  evaluate  the  comparability  of  its  employment  histories   and 
those  already  obtained  from  the  next-of-kin  of  persons  who  died  of  mesothelioma. 
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Some  problems  are  being  encountered  with  regard  to  disclosure  of  information  from 
the  SSA  files.  The  study  is  being  done  in  collaboration  with  Dr.  Spirtas  of  the 
Environmental  Epidemiology  Branch  (EEB). 

A  report  on  a  recent  increase  in  the  incidence  of  mesothelioma,  as  indicated  by 
data  from  the  SEER  Program,  was  given  at  the  annual  meeting  of  the  American 
Public  Health  Association  in  November  1984  and  is  being  prepared  for  publication. 
A  main  component  of  the  series  of  studies  on  mesothelioma  involves  a  case-control 
study  of  data  from  the  New  York  State  Registry,  the  University  of  Southern 
California  and  the  Medical  Follow-up  Agency  of  the  National  Research  Council. 
Reports  are  being  prepared  on  the  relationship  to  occupation,  the  results  of  a 
review  of  pathology  specimens  on  file  and  findings  concerning  the  personal  and 
family  histories  of  cases  vs.  neighborhood  controls  for  risk  factors  other  than 
exposure  to  asbestos. 

Agent  Orange 

Dr.  Miller  serves  as  chairman  and  Dr.  Julianne  Byrne  as  Executive  Secretary  of  the 
Advisory  Committee  on  Special  Studies  Relating  to  the  Possible  Long-Term  Health 
Effects  of  Phenoxy  Herbicides  and  Contaminants,  which  reports  to  the  Chairman  of 
the  Cabinet  Council  Agent  Orange  Working  Group.  This  Advisory  Committee  of  non- 
government specialists  oversees  massive  studies  of  the  health  effects  of  Agent 
Orange.  During  the  year,  the  Committee  was  strengthened  by  the  addition  of 
experts  in  scientific  design,  psychology,  psychiatry  and  neurology.  A  project 
site  visit  was  made  to  the  Air  Force  group  responsible  for  the  Ranch  Hand  study, 
and  an  evaluation  written.  Earlier  in  the  year,  a  critique  was  prepared 
concerning  the  verification  from  hospital  records  of  birth  defects  reported  by  the 
parents  in  the  Ranch  Hand  vs.  the  control  group.  The  Committee  also  advises  on 
studies  of  Agent  Orange  by  the  Centers  for  Disease  Control  (CDC).  A  critique  was 
prepared  for  its  study  of  birth  defects  among  children  whose  fathers  were  Vietnam 
veterans  vs.  controls.  The  Advisory  Committee  is  concerned  with  both  the 
medical/biologic  rationale  of  the  studies  of  Agent  Orange  and  the  analysis  of  the 
results. 

Family  Studies 

Fanconi-like  Syndrome:  Because  Fanconi's  anemia  is  due  to  an  autosomal  recessive 
gene,  it  rarely  occurs  over  two  generations  in  a  family.  The  parents  of  an 
affected  child  are  asymptomatic  carriers.  In  patients  with  the  syndrome,  acute 
monomyelogenous  leukemia  (AMML),  a  rare  form  of  leukemia,  occurs  excessively. 
Dr.  Carol  Alter,  then  a  medical  student  on  elective  in  our  Branch,  ascertained  a 
family  in  which  the  index  case,  a  young  woman  with  Af-IML,  had  elements  of  the 
syndrome:  short  stature,  skin  hyper-pigmentation,  ureteral  anomalies  treated 
surgically  during  childhood,  and  late-occurring  moderate  hypoplasia  of  the  marrow. 
The  chromosomes  in  lymphocytes  were  not  unstable  in  culture  as  in  typical 
Fanconi's  anemia.  The  patient's  sister  had  the  same  appearance,  marrow 
hypoplasia,  ureteral  anomaly  and  pigmentation.  Their  father  and  his  brother  had 
died  young  of  a  marrow  dysplasia.  The  sisters  had  severe  periodontitis,  and  the 
index  case  had  one  child  who  at  two  years  of  age  is  of  short  stature,  but  has  a 
large  head.  Special  laboratory  studies  are  in  progress  to  determine  if  the 
sisters  have  Fanconi's  anemia,  and  to  define  by  in  vitro  techniques  the  functional 
capacity  of  the  surviving  sister's  white  blood  cells.  If  the  laboratory  studies 
support  the  diagnosis  of  Fanconi's  anemia,  a  variant  form  will  have  been 
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described.  If  not,  the  case  will  be  compared  with  others  less  well  defined  in  the 
literature  to  determine  if  an  entity  exists  that  looks  like,  but  is  distinct  from 
Fanconi's  anemia.  Dr.  Alter' s  preceptor  was  Dr.  Levine,  assisted  by  other  members 
of  the  Branch. 

Breast  Cancer  in  Black  Families:  Two  black  families  have  been  ascertained  with 
high  frequencies  of  breast  cancer.  One  was  found  by  Dr.  Patricia  Siraganian,  then 
a  medical  student  on  elective  in  our  Branch.  Four  generations  have  been  affected. 
The  risk  rises  in  the  line  of  descent  as  each  new  case  is  diagnosed,  and  the  risk 
is  further  raised  when  previous  cases  were  young  at  diagnosis,  had  bilateral 
cancers  and/or  fibrocystic  disease.  The  risk  can  be  estimated  for  simple  familial 
aggregates  of  breast  cancer  among  whites,  but  the  data  for  making  such  estimates 
for  black  families  do  not  exist.  Our  observations  will  be  prepared  for 
publication  to  call  attention  to  these  limitations  in  current  knowledge.  Dr. 
Siraganian' s  preceptor  was  Dr.  Levine,  assisted  by  other  members  of  the  Branch. 

Etiologically  Informative  Consultations 

Congenital  PCB  Poisoning  in  Taipei:  An  analytical  review  by  Dr.  Miller  concerning 
the  findings  in  congenital  polychlorinated  biphenyls  (PCB)  poisoning  in  Xyushu, 
Japan,  in  1968  and  Taipei  in  1979  revealed  that  no  comprehensive  follow-up  studies 
were  being  made.  The  sparse  findings  thus  far  revealed  that  the  newborn  infants 
were  small  for  date,  had  transiently  dark  skin,  cysts  of  the  Meibomian  glands, 
calcifications  in  the  brain,  and  teeth  present  at  birth.  The  pathogenesis  of  the 
disorder  was  ill -defined.  The  natal  teeth  seemed  to  be  a  key  finding.  The  review 
was  presented  at  a  workshop  held  by  National  Institute  of  Environmental  Health 
Sciences  (MIEHS),  at  which  the  most  recent  findings  of  congenital  PCB  poisoning  in 
monkeys  were  reported,  including  thin  dental  alveolar  ridges  with  cysts  underneath 
that  caused  the  unerupted  teeth  to  deviate  from  their  natural  course.  As  a  result 
of  the  workshop,  staff  members  at  MIEHS  held  two  consultative  meetings  to  plan  a 
comprehensive  follow-up  study  in  Taipei,  with  special  attention  to  the  teeth,  skin. 
and  neurological  development.  In  this  planning.  Dr.  Miller  contributed 
substantially  to  the  content  of  the  study  and  the  recruitment  of  an  extremely 
effective  Taiwanese  nurse-coordinator  for  the  field  study,  which  was  conducted  in 
April  1985.  The  findings  of  a  neuro-ectodermal  disorder  greatly  enhanced 
understanding  of  the  syndrome,  as  will  be  reported  by  NIEHS. 

Woburn  Leukemia  Cluster:  A  special  panel  convened  by  local  health  authorities  and 
CDC  reviewed  data  on  the  continuing  cluster  of  childhood  leukemia  in  Woburn, 
Massachusetts,  and  the  alleged  concurrent  cluster  of  eye-ear-brain  malformations 
as  reported  in  a  survey  by  statisticians  at  the  Harvard  School  of  Public  Health. 
Review  of  the  specific  malformations  by  Dr.  Miller  revealed  that  almost  all  of  the 
excess  affecting  the  eyes,  ear  and  brain  was  due  to  strabismus,  which  was 
occurring  with  normal  frequency  in  the  exposed  group  as  compared  with  only  one- 
tenth  the  normal  frequency  in  the  comparison  group. 

Four  Growth  Excesses  in  One  Child:  A  request  was  received  for  advice  concerning 
treatment  for  an  infant  with  bilaterally  enlarged  adrenal  glands  and 
hemi hypertrophy.  The  attending  physician  did  not  think  the  child  had  Beckwith- 
Weidemann  (visceral  cytomegaly)  syndrome  because  of  the  seeming  absence  of  an 
umbilical  hernia  and  large  tongue.  Further  examination  revealed  both  to  be 
present  but  not  pronounced.  Within  two  weeks  the  child's  adrenal  glands  clearly 
had  nodules  on  ultrasound  examination,  and  nodules  were  seen  in  the  liver. 
Surgery  showed  the  adrenal  tumors  to  be  benign,  and  the  liver  tumors  to  be 
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hemangioma.  Thus,  the  child  had  four  growth  exceses:  hemi hypertrophy,  benign 
tumors,  hamartomas  and  visceral  cytomegaly.  The  case  reminded  us  that  no  progress 
has  been  made  in  explaining  the  disease  process  since  we  first  described  this 
constellation  of  associated  growth  disorders  almost  20  years  ago.  Or.  Li  is 
exploring  ways  to  study  tissues  from  patients  with  Beckwith-Weidemann  syndrome  and 
cancer,  with  special  reference  to  oncogenes  and  growth  factor  genes. 

Resource  Development 

With  the  help  of  the  Assistant  Secretary  for  Health,  some  progress  has  been  made 
in  obtaining  from  the  SSA  essential  information  for  follow-up  studies  involving 
the  study  of  hepatitis/liver  cancer  among  veterans,  as  described  above,  and  in 
identifying  twins  who  served  in  Vietnam,  in  connection  with  studies  of  the  effects 
of  Agent  Orange.  A  formal  agreement  has  been  signed  which  allows  NCI,  as  an 
agency  of  the  government,  to  provide  its  contractors,  such  as  Westat,  with  mailing 
addresses  obtained  from  SSA.  An  obstacle  still  remains,  however,  in  redisclosure 
of  SSA  information  to  the  Internal  Revenue  Service  (IRS)  in  connection  with 
follow-up  studies.  A  formal  arrangement  apparently  has  to  be  worked  out  to  assure 
that  IRS  will  not  use  the  information  provided  except  to  serve  the  research 
purpose.  The  General  Counsel  at  MIH  is  helping  to  develop  the  necessary 
documents. 

Or.  Beebe  serves  as  Chairman  of  the  Working  Group  on  Epidemiology  Data  Resources. 
Two  new  functions  have  recently  been  added:  1)  to  facilitate  research  that  uses 
Veterans  Administration  hospital  indexes,  1963-81,  which  will  be  updated  at 
intervals,  and  2)  to  enhance  use  of  master  agreements  with  certain  cancer 
registries.  The  purpose  is  to  broaden  the  use  of  these  resources  by  the  various 
Branches  in  The  Epidemiology  and  Biostatistics  Program  (EBP).  Membership  on  the 
Working  Group  will  be  increased  accordingly. 

Dr.  Beebe  also  serves  as  one  of  four  NIH  representatives  on  an  advisory  committee 
to  the  Director,  NCHS,  concerning  applications  to  use  the  National  Death  Index  and 
for  general  policies  relating  to  this  resource. 

Honors  and  Awards 

For  his  contribution  to  creating  the  radioepidemiology  tables.  Dr.  Beebe  received 
the  NIH  Director's  award. 

Dr.  Miller  was  the  Saul  Lehman  Visiting  Professor  of  Pediatrics  at  Downstate 
Medical  Center,  Brooklyn,  N.Y.,  October  8-13,  1984.  He  was  a  speaker  at  a 
symposium  to  dedicate  a  new  cancer  hospital  in  Seoul,  Korea,  on  October  22-23, 
1984,  and  at  another  to  mark  the  hundredth  anniversary  of  Danbury  Hospital, 
Connecticut,  on  June  19,  1985. 

CLINICAL  STUDIES  SECTION 

A  unit  of  the  Branch  has  been  in  Boston  since  1953,  where  it  has  had  access  to  a 
wide  array  of  etiologically  interesting  cases  in  the  clinics  and  on  the  wards. 
Cases  in  the  past  have  been  studied  through  the  use  of  hospital  records. 
Collaboration  with  laboratory  scientists  has  been  exceptional  in  recent  years. 
Futhennore,  the  Section,  by  the  example  it  has  set  of  the  research  benefits  that 
can  come  from  observational  research,  has  attracted  students,  physicians  in 
training  and  other  health  professionals  as  volunteers  in  its  activities. 
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"ereditary  Cancers  of  Genitourinary  Organs 

Additional  studies  continue  to  be  made  of  a  family  with  10  cases  of  renal  cancer 
and  a  translocation  between  chromosomes  3  and  8.  Somatic  cell  hybrids  have  been 
used  to  isolate  the  derivative  3  and  derivative  8  chromosomes.  Contrary  to  the 
preliminary  findings  last  year  that  the  c-myc  oncogene  was  present  in  triplicate, 
studies  this  year  show  that  it  has  been  translocated  without  duplication.  To 
examine  further  the  etiologic  role  of  genes  on  chromosomes  3  and  8,  specimens  of 
24  renal  cell  carcinomas  have  been  collected  for  cytogenetic  analysis.  The  data 
thus  far  indicate  non-random  rearrangements  involving  the  short  arm  of  chromosome 
3. 

The  Familial  Breast  Cancer-Sarcoma  Syndrome 

Cytogenetic  studies  in  progress  indicate  that  a  high  proportion  of  cancers  of 
connective  tissue  (soft- tissue  sarcoma  and  mesothelioma)  have  deletions  or 
rearrangements  in  the  region  of  3p21.  This  finding  is  the  first  clue  to  a 
possible  mechanism  in  the  genesis  of  the  diverse  cancers  that  occur  in  the 
syndrome.  The  site  is  near  the  suspected  locus  for  small -cell  carcinoma  of  the 
lung. 

Wilms'  Tumor  in  Five  Cousins 

Or.  Gail  Bruns  at  Harvard  is  undertaking  a  gene  linkage  analysis  of  a  family  with 
Wilms'  tumor  in  five  cousins.  The  probe  in  the  study  is  a  polymorphic  catalase 
gene  which  is  adjacent  to  the  Wilms'  tumor  locus  on  the  short  arm  of  chromosome 
11.  The  family  has  long  been  known  to  the  Clinical  Studies  Section  and 
illustrates  how  an  inventory  of  clinical  cases  with  peculiarities  of  cancer 
occurrence  can  provide  research  opportunities  as  new  laboratory  techniques  are 
developed. 

Delineation  of  New  Cancer  Susceptibility  Syndromes 

While  previously  recognized  syndromes  are  under  study,  work  is  in  progress  to 
identify  new  cancer  susceptibility  syndromes.  These  include  a  family  with  a 
dominantly  inherited  platelet  deficiency  disorder  in  at  least  22  family  members, 
six  of  whom  reportedly  had  leukemia  or  lymphoma  of  dissimilar  types,  including 
one  infant  with  acute  monocytic  leukemia  and  congenital  neuroblastoma 
histologically  confirmed  at  the  Dana-Farber  Cancer  Center  (Dowton,  S.  B.  et  al , 
Blood  65:557-563,  1985).  Phenotypic  manifestations  included  mild  to  moderate 
thrombocytopenia,  bleeding  time  prolongation,  and  abnormal  platelet  aggregation, 
with  normal  platelet  survival  time. 

Also  under  study  is  a  family  syndrome  of  brain  tumors,  colon  cancer  and  lymphoma 
in  children,  a  large  kindred  with  bowel  cancer  starting  at  age  20  and  several 
families  in  which  Hodgkin's  disease  has  aggregated. 

Late  Effects  in  Survivors  of  Childhood  Cancer 

Clinical  observations  have  also  been  revealing  late  effects  of  cancer  that  appear 
as  new  treatment  improves  survival.  In  a  follow-up  study  of  Wilms'  tumor 
survivors,  an  excess  of  low  birth  weight  was  found  among  the  offspring  of  females 
but  not  of  males  who  had  been  treated  with  abdominal  radiation.  Twenty-five' 
percent  of  the  newborn  infants  of  female  cancer  survivors  were  affected.  Possibly 
radiotherapy  diminished  the  elasticity  of  the  uterus,  thus  causing  uterine 
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constraint  in  the  growth  of  the  fetus,  or  radiation-induced  fibrosis  caused 
vascular  insufficiency  of  the  uterus.  An  effect  on  the  kidney,  manifested  as  an 
increased  frequency  of  hypertension,  might  have  been  expected  due  to  radiogenic 
vasconstriction  or  nephritis,  or  from  removal  of  one  kidney  as  in  renal  donors, 
but  a  study  by  the  Section  showed  no  such  excess  among  119  adults  who  had  been  so 
treated  for  Wilms'  tumor  in  childhood. 

Retinoblastoma:  Second  Cancers  after  X-ray  and  other  Therapy 

Dr.  Li,  in  collaboration  with  Dr.  Boice  of  REB,  MCI,  is  planning  a  follow-up  study 
with  Dr.  Robert  Ellsworth's  group  at  New  York  Hospital  and  Dr.  Thaddeus  Dryja  of 
Harvard  Medical  School  of  1581  retinoblastoma  patients  treated  up  to  65  years  ago 
at  Columbia  University  or  New  York  Hospital.  About  1000  of  these  patients  are 
being  actively  followed,  and  the  remainder  will  be  sought  through  resources 
available  to  CEB  and  REB.  The  occurrence  of  second  primary  cancers  will  be 
determined,  and  when  found,  confirmation  of  the  diagnosis  by  review  of  the 
histologic  specimens  will  be  made.  The  Influence  of  radiation  dose,  chemotherapy, 
hereditary  aspects  of  etiology,  age  and  sex  will  be  evaluated  with  respect  to  the 
development  of  second  primary  cancers.  If  specimens  can  be  obtained.  Dr.  Dryja,  a 
molecular  biologist,  will  study  them. 

Environmental  Carcinogens 

Studies  in  Boston  have  continued  to  examine  environmental  causes  of  human  cancer. 
In  collaboration  with  EEB,  extension  of  an  earlier  study  by  the  Branch  of  death- 
certificate  diagnoses  for  female  chemists,  showed  an  excess  of  suicide  by  cyanide 
poisoning,  and  an  excess  of  cancers  of  the  breast  and  ovary. 

A  study  of  the  geographic  distribution  of  Hodgkln's  disease  In  the  United  States 
revealed  a  continuing  deficit  of  deaths  In  11  southern  states  that  is  now  in  its 
third  decade. 

CLINICAL  GENETICS  SECTION 

Laboratory  Studies  of  Patients  or  Families  at  High  Risk  of  Cancer 

The  Branch  traditionally  has  identified  persons  or  families  at  high  risk  of 
cancer;  e.g.,  persons  with  multiple  primary  cancers,  familial  cancer  or  syndromes 
of  congenital  malformations.  Scientists  elsewhere  have  identified  laboratory 
abnormalities  in  such  patients,  and  the  findings  have  led  to  new  understanding  of 
cancer  biology.  For  example,  the  Wilms'  tumor-anirldia  syndrome  was  defined  by 
CEB,  the  chromosomal  deletion  responsible  was  found  by  an  investigator  in  Texas, 
and  other  investigators  found  evidence  through  molecular  biology  that  deletion  of 
the  gene  on  the  homologous  chromosome  removed  control  of  normal  renal  development. 
As  a  result  of  this  homozygous  recessive  deletion  at  the  cellular  level,  neoplasia 
occurred.  The  same  mechanism  has  been  found  for  retinoblastoma,  and  new 
understanding  of  carcinogenesis  was  thus  developed.  To  expedite  these  steps  In 
the  future,  CEB  made  contracts  with  laboratories,  mostly  at  universities,  for 
studies  of  somatic  cell  genetics  involving  specimens  obtained  by  the  Branch  from 
persons  at  high  risk  of  cancer. 

The  oldest  of  the  contracts,  made  in  1973  with  Or.  Malcolm  C.  Paterson  at  Atomic 
Energy  of  Canada,  Ltd.  (AEC),  yielded  a  variety  of  interesting  findings,  which 
have  been  described  previously.  In  1982,  a  similar  interagency  agreement  was  made 
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with  Dr.  Richard  Setlow  of  Brookhaven  Mational  Laboratory  (BNL)  to  study  skin 
fibroblasts  from  females  in  Hiroshima  who  were  exposed  to  the  atomic  bomb  before 
20  years  of  age  and  developed  an  excess  of  breast  cancer  when  they  reached  the  age 
when  this  cancer  normally  occurs.  Also,  studies  will  be  made  of  specimens  from 
Israelis  who  developed  an  excess  of  thyroid  cancer  after  radiotherapy  during 
childhood  for  tinea  capitis.  The  estimated  average  dose  to  the  thyroid  was  only 
nine  rads,  and  a  question  has  been  raised  about  whether  the  high  proportion  of 
immigrants  from  Morth  Africa  in  this  group  are  unusually  susceptible  to  radiogenic 
cancer  because  of  the  high  frequency  of  ataxia-telangiectasia  (AT)  among  families 
from  Morocco.  For  each  of  the  radiation-exposed  groups,  appropriate  comparison 
groups  have  been  selected  from  which  specimens  are  also  being  obtained. 

A  Project  Site  Visit  was  held  during  the  past  year  and  both  studies  were  favorably 

reviewed:  "The  site  visit  team  considers  the  Division  of  Cancer  Etiology 

most  fortunate  to  have  the  services  of  the  AEC  and  BNL  laboratories,  both  of  which 
are  first  rate."  It  was  decided,  however,  to  continue  only  the  interagency 
agreement  with  Dr.  Setlow,  and  to  collaborate  with  Dr.  Paterson  whose  funds  will 
come  from  other  sources  when  he  relocates  during  this  summer. 

Responsibility  for  the  contract  with  Roswell  Park  Memorial  Institute  has  been 
transferred  from  Dr.  Parry  to  Dr.  Li,  who  has  been  making  the  greatest  use  of  it. 
The  contract  is  for  cytogenetic  studies  of  tumor  tissue.  The  specimens  come  from 
the  Dana-Farber  Cancer  Center  in  Boston  and  from  NIH.  The  NIH  specimens  are  from 
soft-tissue  sarcomas,  of  particular  interest  with  respect  to  the  Li-Fraumeni 
syndrome  (soft- tissue  sarcomas  in  more  than  one  child,  and  cancers  of  the  female 
breast,  among  other  sites  in  close  relatives). 

Data  for  routine  cytogenetics  of  peripheral  lymphocytes  from  about  700  family 
members  from  50  cancer  families,  studied  under  contract  with  Biotech  Research 
Laboratories,  is  being  reviewed  by  our  research  assistant,  Ms.  P.  Madigan.  She  is 
determining  the  frequency  of  abnormalities  chromosome-by-chromosome  (1  through  22 
plus  X  and  Y) . 

Under  the  contract  with  Litton  Bionetics,  a  study  was  made  of  spontaneous  and 
mutagen- induced  sister  chromatid  exchanges  (SCEs)  in  fresh  vs.  frozen  lymphocytes 
from  10  individuals.  Cryopreservation  over  a  six-month  interval  did  not 
significantly  alter  the  frequency  of  SCEs.  When  SCEs  were  induced  by  mutagens, 
the  response  was  parallel  for  fresh  vs.  cryopreserved  specimens.  Smoking  and 
gender  had  no  effect.  These  findings  indicate  that  frozen  specimens  (as  from 
patients  who  are  no  longer  available)  can  be  used  for  the  study  of  SCEs. 

The  frequency  of  SCEs  is  now  being  evaluated  in  the  dysplastic  nevus  syndrome  by 
Dr.  M.  Greene  of  EEB,  and  in  the  nevoid  basal  cell  carcinoma  syndrome  by  Dr.  A. 
Bale  of  CEB. 

The  contract  with  Yale  University  for  cytogenetic  studies  using  prophase  banding 
techniques  was  underutilized  during  the  past  year.  The  Principal  Investigator  has 
agreed  to  look  during  the  coming  year  for  evidence  of  oncogenes  in  sarcoma 
specimens.  After  determining  the  karyotype  of  the  patient's  lymphocytes,  the 
laboratory  will  extract  DNA  from  both  lymphocytes  and  tumor.  Probes  with 
sequences  from  a  variety  of  oncogenes  and  growth  factors  will  be  used  to  search 
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for  gross  rsarrangements  or  amplification  of  oncogenes  or  growth  factor  genes  in 
tumors  as  compared  to  normal  (constitutional)  DNA. 

The  above-mentioned  contracts  are  used  not  only  by  CEB,  but  also  by  EEB  and  REB. 
Since  the  contracts  were  initiated,  308  specimens  have  been  examined  for  genetic 
markers  for  linkage  analysis  by  Or.  Robert  Sparkes  and  his  group  at  UCLA;  156 
specimens  from  solid  tumors  have  been  studied  cytogenetically  by  Dr.  Avery  A. 
Sandberg  at  Roswell  Park  Memorial  Institute;  200  standard  chromosome  analyses  have 
been  made  by  Biotech  Research  Laboratories;  54  studies  of  prophase  banding  have 
been  made  by  Or.  uta  Francke  at  Yale;  85  specimens  have  been  submitted  to  Litton 
Bionetics  for  study  of  sister  chromatid  exchange  rates;  103  specimens  have  been 
studied  for  in  vitro  sensitivity  and  DNA  repair  by  Dr.  Paterson  and  91  by  Dr. 
Setlow. 

The  NIH  Interinstitute  Medical  Genetics  Program 

At  the  Medical  Genetics  Clinic  held  one  morning  each  week,  almost  300  patients  are 
seen  annually.  About  30%  are  NCI  patients.  The  patients  are  seen  either  because 
they  are  on  protocol  or  on  referral  for  the  possibility  of  a  genetic  disorder  that 
predisposes  to  cancer.  The  Clinic  serves  as  a  source  of  observations  for  new 
hypotheses  about  carcinogenesis  and  for  specimens  to  be  studied  in  the  laboratory 
for  clues  to  cancer  biology  in  persons  at  exceptionally  high  risk.  Main  interests 
at  present  are  in  familial  breast  cancer,  neurofibromatosis,  and  the  nevoid  basal 
cell  carcinoma  syndrome. 

Nevoid  Basal  Cell  Carcinoma  Syndrome  (NBCC):  During  the  year,  a  special  study  of 
NBCC  was  begun.  This  disease,  transmitted  as  an  autosomal  dominant  disorder,  is 
characterized  by  multiple  basal  cell  carcinomas,,  skeletal  anomalies,  ectopic 
intracranial  calcification,  and  pits  of  the  palms  of  the  hands  and  feet.  Certain 
neoplasms  other  than  skin  cancer  occur  excessively  in  patients  with  the  syndrome: 
medulloblastoma,  benign  and  malignant  ovarian  tumors,  and  possibly  cancer  of  the 
breast  and  colon.  Discovery  of  the  mechanism  of  action  of  the  NBCC  gene  in 
carcinogenesis  may  lead  to  general  understanding  at  the  molecular  level  of  the 
pathogenesis  of  basal  cell  carcinoma  in  the  population  at  large  and  of  other 
cancers. 

A  sensitivity  to  ionizing  radiation  with  regard  to  the  induction  of  basal  cell 
carcinomas  in  the  field  of  radiation  has  been  described  in  at  least  four  cases. 
Hence  there  appears  to  be  a  genetic-environmental  interaction  akin  to  that  seen  in 
ataxia- telangiectasia  and  retinoblastoma  with  respect  to  ionizing  radiation,  and 
xeroderma  pigmentosum  with  respect  to  ultraviolet  light.  A  battery  of  laboratory 
tests  are   being  performed  to  map  the  NBCC  gene  locus,  if  possible,  and  to  test 
cells  in  vitro  for  sensitivity  to  radiation  and  certain  chemicals. 

About  five  large  multi-generational  families  with  living  members  showing  MBCC  are 
under  study.  In  addition  to  defining  the  characteristics  of  the  syndrome  and  the 
cancers  associated  with  it,  and  the  studies  of  somatic  cell  genetics,  a  repository 
of  cells  from  affected  and  unaffected  members  of  the  families  is  being  created  for 
use  in  collaborative  studies  of  the  molecular  pathogenesis  of  the  syndrome.  The 
principal  investigator  is  Dr.  Allen  E.  Bale,  with  co-investigators  from  MCI ' s  CEB, 
EEB,  the  Dermatology  Branch,  and  the  Cancer  Prevention  Studies  Branch,  as  well  as 
NIH  staff  members  of  the  National  Institute  of  Dental  Research,  the  National  Eye 
Institute,  and  the  National  Institute  of  Neurological  and  Communicative  Disorders 
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and  Stroke  and  the  Department  of  Radiology  of  the  Clinical  Center.  The  study 
should  be  completed  by  May  1986. 

Neurofibromatosis  (NF):  •  Specimens  have  been  obtained  from  additional  families 
with  NF  over  several  generations  for  gene  linkage  studies  under  the  contract  with 
Dr.  Sparkes  of  UCLA.  The  results  were  presented  by  Dr.  Parry  at  a  symposium  on  MF 
at  the  New  York  Academy  of  Sciences  on  May  23-24,  1985.  Also  presented  was  a 
life-table  for  persons  with  the  disease,  and  the  occurrence  of  cancer  among  them 
and  their  relatives,  as  determined  in  a  collaborative  study  between  Dr.  Mulvihill, 
CE3,  and  scientists  at  the  Institute  of  Medical  Genetics  in  Copenhagen.  The  data 
came  from  a  follow-up  study  of  212  NF  patients  ascertained  through  hospitals  in 
Denmark  in  1944.  A  report  has  been  submitted  for  publication. 

Another  collection  of  data  from  questionnaires  sent  to  persons  with  NF  through  the 
NF  Foundation  is  awaiting  analysis  with  regard  to  paternal  age  of  sporadic  cases, 
as  a  measure  of  age-related  mutations;  and  possibly  development  of  a  life-table 
for  this  non-hospital  based  series.  The  statistical  analysis  will  be  made,  if 
possible,  with  a  former  co- investigator. 

Studies  of  Late  Effects  among  Survivors  of  Childhood  Cancer 

To  evaluate  the  occurrence  of  second  primary  cancers  and  the  reproductive 
performance  of  children  and  adolescents  who  survived  cancer,  a  study  was  initiated 
in  1980  by  the  Biometry  and  Clinical  Epidemiology  Branches  through  contracts  with 
five  medical  centers  for  telephone  interviews  of  their  2305  childhood  cancer 
survivors  and  3299  sibling  controls.  Funds  for  the  study  came  from  the  Biometry 
Branch,  which  was  responsible  for  the  statistical  aspects,  analysis  of  the 
results,  and  the  report  of  second  primary  cancers.  CEB  was  responsible  for 
reports  on  the  reproductive  performance  of  the  surv>vors.  Analysis  of  the  data 
has  been  handicapped  by  the  transfer  of  the  biometricians  from  OCE  to  DCPC  in 
1984,  with  a  change  in  their  duties.  A  further  problem  was  created  by  career 
changes  that  led  to  the  resignation  of  one  young  member  from  each  Branch.  The 
analysis  of  reproductive  performance  by  CEB  was  greatly  aided,  however,  by  the 
recruitment  in  1984  of  Dr.  Julianne  Byrne,  a  reproductive  epidemiologist. 

During  the  past  year,  frequent  meetings  have  been  held  between  NCI  investigators 
in  both  Branches  under  the  leadership  of  Dr.  Mulvihill  to  discuss  each  step  in  the 
analysis  of  the  data.  On  April  10,  1985,  the  NCI  group  met  in  Houston  with  four 
of  the  five  directors  of  the  data  collection  at  the  cancer  centers  and  two  of 
three  university-based  consultants  who  had  advised  on  the  study  at  its  outset. 
Plans  were  laid  for  a  series  of  publications. 

The  addition  of  Dr.  Byrne  to  our  staff  has  greatly  aided  the  study  of 
fertility/ infertility.  Data  from  males  and  females  in  the  five-center  study  are 
being  treated  separately  in  the  analysis,  making,  in  effect,  two  different 
studies.  Three  types  of  outcome  are  being  evaluated:  1)  the  probability  of 
marrying;  2)  when  married,  the  risk  of  becoming  pregnant  or  of  fathering  a 
pregnancy;  and  3)  once  pregnant,  the  risk  of  an  adverse  outcome.  Adverse 
pregnancy  outcomes  to  be  studied  include  difficulty  in  becoming  pregnant, 
secondary  infertility,  miscarriage,  ectopic  pregnancy,  perinatal  loss,  small-for- 
date  babies,  preterm  delivery,  and  birth  defects.  At  each  level  a  stratified 
analysis  will  elucidate  the  role  of  possible  confoundfng  variables. 
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Effect  of  Chemotherapy  on  Pregnancy  Outcome 

In  January  1978,  seventy-five  physicians  of  Cancer  and  Acute  Leukemia  Group  B,  in 
responding  to  a  questionnaire,  reported  on  56  women  who  had  cancer  at  conception 
or  diagnosed  during  pregnancy.  The  physicians  then  forwarded  a  questionnaire  to 
the  women,  and  the  outcome  of  133  pregnancies  were  thus  ascertained.  Forty- three 
pregnancies  occurred  before  the  women  developed  cancer,  32  during  pregnancy,  and 
58  after  therapy.  The  distribution  by  cancer  type  was:  76  Hodgkin's  disease,  27 
other  hematopoietic  neoplasms,  and  30  patients  with  8  other  types  of  cancer. 
Among  10  liveborn  infants  exposed  to  chemotherapy  during  the  first  trimester  one 
was  born  with  cleft  lip  and  palate  and  another  with  hydrocephalus.  The  other 
eight  were  normal.  One  stillborn  had  Polydactyly.  The  percentage  of  various 
abnormal  outcomes  for  this  group  was  similar  to  that  for  the  group  of  pregnancies 
before  cancer  was  diagnosed,  28%  and  23%,  respectively.  Among  50  pregnancies 
after  therapy  had  stopped,  40%  had  abnormal  outcomes,  due  largely  to  low  birth 
weight  and  premature  terminations  of  pregnancy  in  the  first  year  post- therapy.  A 
report  of  these  findings  has  been  submitted  for  publication. 

Other  Activities 

Other  original  work  published  or  in  press  during  the  year  has  been  described  in 
previous  annual  reports,  and  include  an  update  of  gene  maps  for  neoplasia  in  nan, 
neurofibromatosis — no  chromosomal  defect  by  prophase  banding  technique;  plasma 
melatonin  and  the  hormone-dependency  of  human  breast  cancer;  the  concurrence  of 
Saethre-Chotzen  syndrome  and  malignancy  in  a  family  with  in  vitro  immune 
dysfunction;  the  availabil ity  of  insurance  to  long-time  survivors  of  childhood 
cancer;  Sotos  syndrome  (cerebral  gigantism)  in  a  mother  and  her  two  daughters;  and 
patterns  of  inheritance  in  hypertrophic  cardiomyopathy.  A  case-report  and 
comprehensive  review  of  the  literature  submitted  for  publication  concerns 
premature  separation  of  the  centromere  as  seen  in  a  pair  of  sisters  with  SC 
phocomelia  syndrome,  one  of  whom  had  melanoma.  An  editorial  was  prepared  for  the 
New  England  Journal  of  Medicine  on  the  inheritance  of  polyps  of  the  colon. 
Overviews,  published  or  in  press  during  the  year,  concern  the  clinical  genetics  of 
cancer,  clinical  ecogenetics  of  cancer,  occupational  ecogenetics;  mutation 
epidemiology  and  its  prospects  for  detecting  human  germinal  mutations;  research 
vistas  in  the  mutiple  endocrine  neoplasia  syndromes;  genetic  susceptibility  in  the 
etiology  of  lung  cancer;  the  genetic  consequences  of  modern  therapeutics; 
offspring  of  long-time  survivors  of  childhood  cancer;  and  a  teratogen  update  on 
the  fetal  alcohol  syndrome. 

Symposium  Being  Planned 

An  international  symposium  is  to  be  held  in  Bethesda  in  the  Spring  of  1986  on  the 
reproductive  aspects  of  human  cancer,  including  gonadal  dysfunction  following 
cancer  and  its  therapy,  as  well  as  possible  teratogenicity  and  mutagenicity  as 
seen  in  offspring  of  cancer  patients.  A  planning  meeting  will  be  held  on  August 
19,  1985.  The  co-organizers.  Dr.  J.  J.  Mulvihill  of  CEB  and  Dr.  R.  J.  Sherins  of 
MICHD,  feel  that  the  time  is  ripe  to  pool  data,  synthesize  information,  define 
challenges,  and  publish  Proceedings  to  stimulate  further  work. 

Awards  and  Honors 

Dr.  Parry  was  certified  by  the  American  Board  of  Medical  Genetics  as  a  Ph.D. 
Medical  Geneticist. 
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U.S. -Italy  Cancer  Research  Program 

In  1984,  Dr.  Li  assumed  responsibility  for  an  epidemiology  component  of  the  U.S.- 
Italy Cancer  Research  Program.  The  main  areas  to  be  explored  were  childhood 
cancer,  childhood  leukemia  with  a  high  frequency  of  hepatitis  B  infection  in  Italy 
and  stomach  cancer  in  an  area  of  Italy  with  a  very  high  frequency  (a  case-control 
study  had  already  been  initiated  by  Or.  Blot  of  the  Biostatistics  Branch).  After 
the  initial  meeting  between  the  two  countries  in  1984,  Dr.  Li  arranged  for  a 
collaborative  study  to  be  made  by  the  Fox  Chase  Cancer  Center  in  Philadelphia,  the 
Children's  Hospital  of  Philadelphia  and  the  Institute  of  Clinical  Medicine  at  the 
University  of  Padua.  The  purpose  is  to  investigate  the  etiology,  prevalence  and 
effects  of  hepatitis  B  virus  and  related  viruses  in  children  with  acute  leukemia. 
The  studies  of  hepatitis  and  of  stomach  cancer  are  off  to  a  good  start. 
Groundwork  needs  to  be  developed  for  studies  concerning  other  subjects.  The  next 
meeting,  to  be  held  in  Bethesda  in  November  1985,  will  explore  interest  in  common 
concerning  biotechnology. 

U.S.  -  Japan  Activities 

The  l^akasone  Program:  Under  the  Nakasone  Cancer  Program,  Shaw  Watanabe,  M.D., 
pathologist  at  the  National  Cancer  Hospital  Research  Institute  in  Tokyo,  spent 
three  months  in  the  Branch  learning  about  clinical  epidemiology.  His  objective 
was  to  increase  his  familiarity  with  clinical  observations  as  a  starting  point  for 
epidemiologic  and  other  etiologic  studies.  Meanwhile  he  became  interested  in  the 
SEER  data  and,  in  conjunction  with  Or.  John  L.  Young  and  Or.  Charles  Brown,  DCPC, 
is  working  on  a  manuscript  concerning  the  cumulative  incidence  rate  of  (a) 
Hodgkin's  disease  by  subtypes  and  (b)  other  hematologic  malignancies.  The 
differences  in  rates  among  them  may  have  implications  with  regard  to  host 
susceptibility. 

Workshop  on  Subtypes  of  Cancer:  On  October  16-17,  1984,  a  workshop  was  held  in 
Honolulu  to  exchange  ideas  concerning  the  etiologic  importance  of  studying  cancer 
by  subtypes.  Even  when  cancers  were  classified  grossly  by  location  within  an 
organ,  important  differences  were  noted  between  U.S.  whites  and  Japanese;  e.g., 
gastric  cancer  is  the  most  common  in  the  cardia  among  whites  vs.  other  parts  of 
the  stomach  among  Japanese-Americans.  Other  ways  of  subclassifying  cancer 
concerned  tissue  patterns,  cytohistology,  histochemistry,  antigenic  response — 
including  cell-surface  markers,  ul trastructure,  cell  products  and  chemical 
receptors,  biochemistry,  cytogenetics  and  studies  of  ONA;  clinically  by  familial 
vs.  sporadic  cancers,  by  response  to  therapy,  and  by  host  susceptibility;  and 
epidemiologically  by  demographic  or  ethnic  differences.  A  number  of  ideas  for 
further  study  were  thus  generated. 

Workshop  on  Cancer  under  Age  30:  On  March  11-13,  1985,  a  workshop  was  held  in 
Tokyo  on  adult- type  cancers  under  age  30.  We  thought  that  new  understanding  of 
the  etiology  or  pathogenesis  of  cancer  might  come  from  studying  its  occurrence  at 
an  earlier  age  than  usual.  When  the  workshop  was  first  proposed,  it  was  judged  by 
the  Japanese  side  to  be  of  special  interest  and  was  therefore  augmented  with 
support  by  the  Nakasone  Program. 

In  preparation  for  the  workshop,  participants  from  both  countries  prepared  data 
from  a  variety  of  sources.  SEER  data  were  remarkably  filled  with  clusters  that 
invited  further  study.  The  epidemic  of  Kaposi's  sarcoma  in  1981-32  in  San 
Francisco  was  detected,  and  DES-induced  cancers  of  the  lower  female  genital  tract 
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were  apparently  discernable  in  the  data  for  this  site.  These  observations  led  to 
the  belief  that  other  clusters  within  the  data-system  may  also  be  etiologically 
informative,  and  may  in  some  instances  relate  to  intrauterine  exposure.  Among  the 
clusters  observed  were  29  cancers  of  the  lip  in  white  males  vs.  only  4  in  females; 
32  cancers  of  the  gums  and  mouth  among  white  females  vs.  13  among  males;  and  31 
cancers  of  the  tongue  under  age  30  in  U.S.  whites,  two- thirds  affected  the  tip,  as 
occurs  in  the  genetic  disorder,  xeroderma  pigmentosum.  (And  so  it  went,  through 
each  organ-system.)  From  the  Japanese  side  we  learned  that  there  are,  on  the 
average,  about  550  deaths  annually  from  stomach  cancer  under  age  30,  eleven  times 
more  frequent  than  the  number  of  new  cases  diagnosed  among  whites  in  the  U.S. 
annually  according  to  SEER  data.  The  subtype  of  the  cases  in  Japan  is  diffuse, 
rather  than  intestinal,  a  surprising  observation  because  the  diffuse  type  was 
thought  to  have  a  constant  rate  worldwide. 

The  Tumor  Tissue  Registries  at  the  Radiation  Effects  Research  Foundation  in 
Hiroshima  and  Nagasaki  provided  data  that  indicated  that  this  resource  may  become 
extremely  valuable  in  the  future  when  ascertainment  is  more  complete  and 
dupncations  nave  been  excluded. 

The  U.S.  participants  learned  that  the  Japanese  have  a  substantial  number  of 
special  disease  registries,  concerning,  for  example,  polyps  of  the  colon,  bone 
cancer,  soft-tissue  sarcoma,  xeroderma  pigmentosum,  melanoma,  pineal  tumors  (which 
are  about  12  times  more  frequent  in  Japan  than  elsewhere),  children's  cancer  and 
thyroid  cancer.  The  bone  cancer  registry  revealed  a  marked  deficiency  in  the 
frequency  of  Ewing's  sarcoma  in  Japan  as  compared  with  the  U.S.,  a  finding 
previously  unknown  to  many  of  the  Japanese.  The  childhood  cancer  registry 
revealed  that  the  relative  frequencies  differed  markedly  in  the  two  countries  with 
respect  to  neuroblastoma,  Wilms'  tumor  and  retinoblastoma.  There  was  an  excess  of 
retinoblastoma  and  a  deficiency  of  Wilms'  tumor  in  Japan,  possibly  indicating 
differences  in  chromosomal  susceptibility  to  deletion — greater  among  the  Japanese 
for  the  long  arm  of  chromosome  13,  leading  to  retinoblastoma,  and  less  for 
deletion  in  the  short  arm  of  chromosome  11,  protecting  against  Wilms'  tumor.  In 
Japan,  among  the  Wilms'  tumor  cases  the  frequency  of  aniridia  was  only  about  half 
as  great  as  in  the  U.S.,  which  suggests  that  the  deletion  is  less  frequent  there 
than  in  the  U.S.  Geographic  differences  in  the  frequencies  of  chromosomal 
abnormalities  associated  with  other  cancer  have  been  reported  by  Mitel  man. 

The  existence  of  the  thyroid  tumor  registry,  unknown  to  the  U.S.  side,  led  to  the 
realization  that  identifying  information  for  atomic-bomb  survivors  could  be 
matched  against  that  for  persons  listed  in  the  registry  to  find  migrants  from 
Hiroshima  and  Makasaki  who  had  developed  this  neoplasm,  and  thus  improve  the 
estimates  of  radiation  risk.  Overall,  the  list  of  suggested  studies  is  long,  and 
can  begin  in  the  U.S.  with  further  studies  of  the  SEER  data. 

Workshops  for  the  coming  year  will  concern  a)  the  epidemiology  of  cancer  in 
Southeast  Asia  and  b)  cancer  of  the  urinary  bladder. 
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SUMMARY  OF  WORK  (Usa  stanaarO  unraOucad  typa.  Do  not  axeaaa  ma  seaca  pfovK3a<3.) 

Study  of  preneoplastic  genetic  diseases  with  a  high  risk  of  cancer  may  help 
detect  environmental  and  genetic  influences  in  carcinogenesis,  especially  when 
appropriate  laboratory  assays  are  used.  Meurofibromatosis,  an  autosomal 
dominant  disorder  with  a  predisposition  to  cancer,  received  emphasis.  Results 
on  19  families  lowered  the  likelihood  of  linkage  to  GC,  a  chromosome  4  marker, 
from  a  lod  score  of  0.9  in  first  reports  to  0.6.  Assays  of  DMA  restriction 
fragment  length  polymorphisms  confirmed  a  lower  likelihood  of  mapping  to 
chromosome  4  and  failed  to  suggest  an  alternative.  Prophase  karyotypes  in  14 
affected  patients  were  normal.  Forty-year  follow-up  of  212  neurofibromatosis 
patients  in  Denmark  permitted  life-table  analysis:  survival  was  worst  for 
females  who  were  the  original  probands,  slightly  better  in  male  probands,  and 
only  slightly  less  than  rates  expected  in  the  general  population  in  affected 
relatives.  The  relative  risk  for  malignant  neoplasms  was  4.0  in  probands,  but 
only  marginally  elevated  in  relatives.  This  ascertainment  bias  was  similarly 
demonstrated  by  recognizing  "atypical  features"  in  family  members  of  a  proband 
with  Sotos'  syndrome  (cerebral  gigantism),  which  enlarged  the  spectrum  of  the 
syndrome.  Similar  mul ti disci  pi  i nary  approaches  to  two  other  preneoplastic 
syndromes  revealed,  in  the  nevoid  basal  cell  carcinoma  syndrome,  a  lod  score  of 
1.2  to  amylase  1  on  chromosome  Ip,  and  an  association  with  auditory  defects;  in 
the  dysplastic  nevus  syndrome,  a  possible  excess  of  chromosome  breaks.  The  day- 
night  differences  in  plasma  melatonin  levels,  unusually  small  in  women  with 
estrogen  receptor-positive  breast  cancer,  were  normal  in  women  at  very  high  risk 
of  breast  cancer  because  of  their  family  history.  Cytogenetic  abnormalities 
associated  with  human  cancer  were  summarized  in  a  figure  emphasizing  the  genes 
assigned  to  specific  chromosomes,  including  the  newly  described  human  oncogenes. 
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PROJECT  DESCRIPTION 

Names.  Titles,  Laboratory  and  Institute  Affiliations  of  Professional  Personnel 
Engaged  in  this  Project: 

J.J.  Mulvihill  Chief,  CGS  CEB  NCI 

Q.  M.  Parry  Geneticist  CEB  NCI 

A.  E.  Bale  Medical  Staff  Fellow  CEB  NCI 

J.  M.  Byrne  Visiting  Associate  CEB  NCI 

P.  H.  Levine  Clinical  Investigator  CEB  NCI 

M.  A.  Abraham  Research  Assistant  CEB  NCI 

Objectives: 

To  identify  genetic  factors  and  disorders  associated  with  human  cancer  and  to 
promote  similar  studies  worldwide.  To  document  patterns  of  familial  aggregation 
of  neoplasms;  to  study  selected  disorders  and  families  by  genetic  and  laboratory 
investigations  in  an  effort  to  elucidate  carcinogenic  mechanisms  and  the  degree  to 
which  heredity  and  the  common  familial  environment  contribute  to  the  etiology  of 
neoplasms.  To  distribute  biologic  specimens  from  selected  subjects  to  laboratory 
investigators  for  etiologic  studies  by  biochemical,  cytogenetic,  immunologic, 
viral,  and  tissue  culture  methods.  To  study,  similarly,  patients  with  birth 
defects  and  other  heritable  disorders  that  may  predispose  to  malignancy. 

Methods  Employed: 

/ 
Interviews  of  patients  with  cancer  or  other  diseases  to  ascertain  famil ial 
occurrences  of  cancer  and  birth  defects,  as  well  as  prior  medical  and 
environmental  history;  documentation  of  history  by  reviewing  appropriate  vital  and 
medical  records;  collection  and  distribution  of  biological  specimens  from  such 
families.  Establishment  and  maintenance  of  laboratory  collaboration  by  contract 
and  other  means.  Invited  lectures,  reviews,  and  committee  memberships  provide 
ways  for  stimulating  research  in  cancer  genetics. 

Major  Findings: 

Reports  published  or  in  press  in  the  last  12  months  by  the  two  permanent 
participants  of  the  project  comprise  ten  reports  of  original  research,  nine 
reviews,  and  three  abstracts  for  national  meetings.  Research  reports  involved  co- 
authors from  the  Environmental  Epidemiology,  Medicine,  Surgery,  and  Pathology 
Branches  of  the  National  Cancer  Institute,  the  Clinical  Center,  the  National  Eye 
Institute,  the  National  Institute  of  Dental  Research,  the  Cleveland  Clinic,  the 
University  of  California  at  Los  Angeles,  Tulane  University,  and  the  Institute  of 
Medical  Genetics,  Copenhagen,  Denmark. 

Interdisciplinary  Studies  on  Neurofibromatosis.  The  Section  has  committed 
considerable  resources  to  studies  designed  to  clarify  the  genetics  and  natural 
history  of  neurofibromatosis  (NF),  an  autosomal  dominant  disorder  with  protean 
manifestations  including  an  increased  risk  of  developing  certain  cancers. 
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One  goal  has  been  to  determine  the  chromosomal  location  of  the  gene  (or  genes)  for 
this  disease.  As  reported  last  year,  in  a  clinical-laboratory  collaboration  with 
geneticists  at  the  University  of  California  at  Los  Angeles,  linkage  analysis  of  28 
polymorphic  protein  markers  had  been  carried  out  on  data  from  108  persons  in  11 
multi generation  NF  families.  The  results  excluded  linkage  with  15  loci  and  the 
adjacent  chromosome  regions,  including  HLA  on  chromosome  6.  The  most  interesting 
results  were  obtained  for  GC,  a  marker  on  chromosome  4.  The  first  five  families 
informative  for  this  marker  gave  a  combined  lod  score  of  2.2,  a  value  close  to  the 
accepted  level  of  significance  of  3.0.  However,  the  sixth  examined  family  had  a 
significantly  negative  lod  for  for  GC,  bringing  the  overall  lod  score  for  this 
marker  in  all  informative  families  to  0.9.  These  results  tentatively  suggested 
the  possibility  of  genetic  heterogeneity,  that  is,  that  more  than  one  gene  might 
produce  the  fJF  phenotype.  We  have  now  assayed  the  28  protein  polymorphisms  in  an 
additional  142  persons  from  eight  new  families.  The  cumulative  lod  score  for  GC 
from  all  19  families  is  now  0.6,  which  is  not  consistent  with  linkage  to  GC.  In 
this  larger  study,  no  other  markers  co- segregated  with  the  NF  phenotype. 

Dr.  James  Gusella,  Harvard  University,  Boston,  Massachussetts,  isolated  DNA  from 
lymphocytes  we  sent  him  from  several  of  these  families,  partly  under  a  grant  from 
the  National  Neurofibromatosis  Foundation.  Preliminary  linkage  analysis  of  the 
segregation  of  DNA  restriction  fragment  length  polymorphisms  for  chromosome  4  in 
four  of  these  families  gave  negative  lod  scores,  incompatible  with  localization  of 
the  NF  gene  to  chromosome  4.  However,  by  chance,  the  studied  families  were  those 
with  negative  lod  scores  for  GC,  so  the  results  confirm  our  earlier  observations 
on  these  families.  Studies  using  the  chromosome  4  DNA  probes  on  families  with 
positive  GC  lod  scores  will  be  done  in  the  future,  and  linkage  analysis  with 
probes  for  DNA  from  other  chromosomes  will  follow. 

Because  neurofibromatosis  has  a  high  mutation  rate,  is  often  sporadic,  and  is 
associated  with  both  birth  defects  and  a  predisposition  to  cancer,  new  prophase 
karyotyping  techniques  were  applied  to  blood  from  14  affected  patients.  No 
abnormal ity  was  seen  at  a  resolution  of  1000  bands  (where  one  band  still  consists 
of  some  700  kilobases  of  nucleic  acid). 

An  abbreviated  manuscript  is  in  press  and  a  definitive  one  has  been  submitted  for 
publication  of  a  39  year  follow-up  of  212  NF  patients  in  84  kindreds.  To  minimize 
the  effect  of  ascertainment  bias,  which  has  plagued  all  previous  patient  series, 
standard  life-table  analyses  were  done  separately  for  probands  and  their  affected 
relatives.  In  comparison  with  the  general  population,  survival  rates  were 
significantly  impaired  in  relatives  with  neurofibromatosis,  even  worse  in 
probands,  and  worst  in  females  who  were  probands.  Malignant  neoplasms,  including 
benign  central  nervous  system  tumors,  occurred  in  45%  of  the  probands,  giving  a 
relative  risk  (RR)  of  4.0,  (95%  confidence  intervals  [CI]:  2.8,  5.6),  compared  tc 
expected  numbers  calculated  from  the  person-years-at-risk  and  incidence  rates  for 
the  Danish  Cancer  Registry.  Female  relatives  had  slightly  high  cancer  rates  (RR 
1.9;  CI:  1.1;  3.1),  whereas  male  relatives  did  not  differ  from  the  general 
population.  As  expected,  nervous  system  tumors  were  disproportionately 
represented,  and  the  relative  frequencies  of  other  tumors  differed  from 
expectations  as  well,  especially  under  age  50  years.  Multiple  primary  neoplasms 
were  encountered  in  16  members  of  the  cohort,  including  five  of  the  six  patients 
with  optic  gliomas. 
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Other  Interdisciplinary  Studies.     Dr.   Allen  Bale  launched  a  mul ti faceted  study  of 
another  prevalent  but  neglected  preneoplastic  disorder,   the  nevoid  basal    cell 
carcinoma  syndrome.     He  has  engaged  various  collaborators   in  clinical    specialties 
(genetics,   radiology,   dentistry,   and  dermatology)   and  in  laboratory  disciplines 
(e.g.,   genetic  markers,   cytogenetics,   and  radiobiology) ,   and  he  plans   to   recruit 
about  100  patients   in  perhaps  a  dozen  families,  with   the  goal    of  further 
delineating  the  syndrome  and  its  neoplastic  manifestations,   and  perhaps  mapping 
the  gene  to  a  chromosome.     Preliminary  results  document  a  new  association  with 
high-frequency  hearing  loss  in  gene  carriers  and,   in  two  of  three  families, 
suggestion  of  linkage  (lod  score  of  1.2,   at  a  recombination  fraction  of  0.0)   to 
amylase  1,  known  to  be  on  chromosome  lp21.     Appropriate  specimens  have  been 
collected  to  test  this  finding  by  using  DNA  restriction  fragment  length 
polymorphisms. 

Laboratory  collaborations  involving  the  study  of  cancer  fami"ties  have  been  useful 
in  addressing  other  hypotheses  of  cancer  etiology.     Colleagues  in  the  Medicine  and 
Surgery  Branches,  MCI,   found  that  the  usually  large  day-night  differences   in  plasma 
melatonin  levels  were  absent  in  women  just  diagnosed  with  breast  cancer,  but  only 
if  it  proved  to  have  estrogen  receptors.     To  clarify  whether  this  abnormality  was 
a  concomitant  of  breast  cancer  or  truly  an  antecedent  to  it,  we  recruited  23  women 
in  10  kindreds  who  were  free  of  breast  cancer  but  at  very  high  risk  of   it  owing   to 
family  history  of  the  cancer.     In  comparison  to  33  normal    volunteer  females  and  37 
with  newly  diagnosed  breast  cancer,   there  were  not  statistically  significant 
differences  in  the  diurnal   cycle  of  melatonin  levels,  but  a  further  quantitative 
inverse  correlation  was  seen  between  estrogen-  and  progesterone- receptor  levels 
and  the  peak-nadir  difference  in  melatonin. 

Immunologic  collaboration  was  established  in  studying  a  family  with  a 
craniosynostosis  syndrome  with  Epstein-Barr  virus- related  malignancies.     Among  13 
siblings,   three  sisters  and  their  father  had  the  Saethre-Chotzen  syndrome,   an 
autosomal    dominant  trait  with  craniosynostosis  and  asymmetric  facies.     One 
affected  sister  also  had  nasopharyngeal   carcinoma;   two  nondysmorphic  brothers  had 
Hodgkin's  disease,   and  another  had  seminoma  with  teratocarcinoma  of  the   testis. 
Decreased  in  vitro  lymphocytic  proliferation  to  various  mitogens  was  observed  in 
both  available  siblings  with  tumor,   one  sibling  with  Saethre-Chotzen  syndrome,   and 
two  clinically  normal    siblings  and  their  father.     Both  parents  and  all    siblings 
had  normal    karyotypes  and  no  increase  of  antibodies  to  Epstein-Barr  virus.     The 
malformation  syndrome  and  the  various  neoplasias  segregated  independently  of  each 
other  and  of  27  genetic  markers,   including  HLA.     The  occurrence  of  malignancies   in 
this  family  may  be  related  to  subclinical    immune  dysfunction. 

Collaboration  with  radiobiologists   is  underway  in  another  effort  to  clarify   the 
dose- response  curves  for  cancer  induced  by  low  doses  of  radiation.     The  rationale 
has  been  published  in  Japanese  and  English  by  the  Radiation  Effects  Research 
Foundation.     In  brief,  we  are  seeing  whether  cells  from  individuals  with  probable 
radiogenic  cancers  are  unusually  sensitive  to  the  lethal    effects  of   ionizing 
radiation  in  vitro,   as  they  might  be,   e.g.,   if  they  carry  one  gene  for  autosomal 
recessive  ataxia-telangiectasia.     In  a  pilot  study,    skin  biopsies  were 
successfully  collected  for  the  first  time  in  some  35  years  of  field  investigations 
at  Hiroshima.     Laboratory  work   is  underway  on  coded  specimens.     A  similar  strategy 
is  being  launched  to  explore   in  vitro  radiosensitivity   in  Israelis,   especially  of 
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Moroccan  descent,  who  have  an  excess  of  thyroid  cancer  owing  to  childhood  exposure 
to  radiation  for  the  treatment  of  tinea  capitis. 

Collaborations  for  research  on  sister  chromatid  exchanges  were  used  to  establish  a 
basis  for  greater  epidemiologic  use  of  this  phenomenon  which  has  been  a  marker  of 
population  exposure  to  certain  mutagens.  Our  Program  has  repositories  of 
cryopreserved  lymphocytes,  but  most  published  experience  is  with  fresh  whole  blood 
cultures.  Therefore,  a  large  experiment  was  designed  to  correlate  spontaneous  and 
mutagen- induced  sister  chromatid  exchanges  in  fresh  and  frozen  specimens  from  the 
same  persons.  Preliminary  analysis  showed  that  whole  blood  cultures  had 
consistently  lower  levels  than  purified  lymphocytes,  but  that  freezing  lymphocytes 
for  up  to  six  mo  ths  had  no  further  effect. 

Cytogenetic  collaboration  provided  a  suggestion  of  a  new  category  of  chromosomal 
disorders;  namely,  those  associated  with  premature  separation  of  centromeres.  ThR 
phenomenon  was  seen  in  lymphocytes  and  fibroblasts  from  two  sisters  referred  for 
evaluation  because  of  melanoma  in  one  and  dysmorphologic  syndrome  in  both.  The 
syndrome  proved  to  be  the  SC  phocomelia  syndrome  with  a  new  feature  of  congenital 
paralysis  of  three  cranial  nerves  (seven,  nine  and  ten). 

New  features  were  reported  in  the  Sotos'  syndrome  (cerebral  gigantism)  which,  in 
prior  case  reports,  has  been  associated  with  Wilms'  tumor  and  hepatoblastoma.  By 
intensive  evaluation  of  family  members  (thus  overcoming  the  bias  of  ascertainment 
of  the  proband),  we  could  suggest  that  developmental  delay  may  not  be  universally 
associated  with  ultimate  intellectual  impairment  in  the  disorder  and  that  the 
cephalometric  radiographs  may  be  of  great  diagnostic  help.  Finally,  clinical 
observation  of  a  brachydactyly  E  family  with  the  Wolfram  or  OIDMOAD  syndrome 
(D_1abetes  _I.nsp1dus,  £1abetes  Mellitus,  Optic  ^trophy,  and  D_eafness)  provided  a 
suggestion  that  the  genes  for  the  two  rare  syndromes  may  be  linked.  This  fruitful 
genetic  insight  from  a  "simple"  genetic  patient  consultation  demonstrated 
remarkably  agile  thought. 

Synthesis.  An  editorial,  published  in  New  England  Journal  of  Medicine,  emphasized 
the  ecogenetic  origins  of  human  cancer  as  illustrated  by  cancer  families.  A 
review  of  the  cytogenetic  abnormalities  associated  with  human  cancer  revealed  11 
chromosomes  now  associated  with  leukemia  and  seven  with  solid  tumors.  Two  human 
cancer  genes  can  be  assigned  with  confidence:  retinoblastoma  to  13q  and  Wilms' 
tumor  to  lip.  Two  book  chapters  on  cancer  genetics  were  published  in  the 
Proceedings  of  an  International  Workshop  on  Mutagenesis,  Carcinogenesis,  and 
Teratogenesis  held  in  Shanghai  and  a  UCLA  Symposium  on  Cancer  and  Genes.  Three 
additional  book  chapters  provided  comprehensive  reviews  of  genetic  factors  in  Tunc 
cancer  and  the  fetal  alcohol  syndrome.  Thoughts  on  future  research  in 
occupational  ecogenetlcs,  neurofibromatosis,  the  multiple  endocrine  neoplasia 
syndromes,  and  the  genetics  of  nasopharyngeal  carcinoma  were  published  in 
conference  Proceedings.  Five  papers  by  Dr.  Julianne  Byrne  appeared,  based  on 
prior  research,  but  partly  prepared  with  Section  resources. 

Resources.  Seven  major  contracts  continued  to  provide  nationally  recognized 
laboratory  expertise  for  our  collaborations  on  cytogenetic  and  radiosensitivity 
mechanisms  of  carcinogenesis.  (See  contract  narratives  below). 
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Consultations,  Committees,  and  Lectures.  In  an  effort  to  recruit  junior  staff  and 
to  promote  clinical  and  laboratory  collaboration,  teaching  responsibilities  were 
carried  out  in  the  NIH  Interinstitute  Medical  Genetics  Training  Program,  the 
Pediatric  Branch  of  the  National  Cancer  Institute,  George  Washington  University 
School  of  Medicine,  and  the  Uniformed  Services  University  of  the  Health  Sciences. 

Consultation,  in  the  form  of  committee  membership,  was  given  by  Dr.  Mulvihill  to 
the  Committee  on  Epidemiology  of  the  International  Commission  for  Protection 
Against  Environmental  Mutagens  and  Carcinogens,  the  U.S. -Japan  Joint  Panel  on 
Environmental  Mutagenesis  and  Carcinogenesis  of  the  U.S. -Japan  Cooperative  Medical 
Science  Program,  and  the  Committee  on  Future  Directions  of  the  Environmental 
Mutagen  Society. 

Critical  reviews  of  manuscripts  were  prepared  for  Johns  Hopkins  University  Press, 
Blood,  Cancer,  Cancer  Genetics  and  Cytogenetics,  Genetic  Epidemiology,  Journal  of 
the  American  Medical  Association,  Journal  of  the  national  Cancer  Institute,  and 
Teratology!  Grant  applications  were  critiqued  for  the  Committee  on  Advanced  Study 
and  Research  in  China,  The  National  Foundation-March  of  Dimes,  and  the  Louisiana 
Cancer  and  Lung  Trust  Fund  Board. 

Finally,  invited  lectures  were  given  within  the  Washington  area  and  worldwide. 
Dr.  Mulvihill  presented  at  the  Female  Tumor  Working  Group  seminar,  the  Pediatric 
Branch  series.  Coping  with  Cancer  (that  was  videotaped  for  further  distribution), 
Grand  Rounds  of  the  Clinical  Center,  the  Capitol  Hill  Hospital,  and  George 
Washington  University  Department  of  Medicine,  two  national  meetings  of  the 
National  Neurofibromatosis  Foundation,  the  Leukemia  Society  of  America,  Department 
of  Energy  Workshops  on  Genetic  Effects  in  Offspring  of  Cancer  Patients  (Oslo)  and 
on  DNA  Methods  in  Mutation  Detection  (Utah),  two  meetings  of  U.S. -Japan 
Cooperative  Medical  Sciences  Program  (Honolulu  and  Shimoda),  the  Fourth 
International  Conference  on  Environmental  Mutagens  (Stockholm),  the  Third  Terry 
Fox  Cancer  Conference  (Vancouver),  and  the  Research  Conference  on  Familial  Cancer 
(Basel).  Or.  Byrne  also  gave  a  Female  Tumor  Working  Group  seminar.  Dr.  Parry 
presented  at  the  New  York  Academy  of  Science  Conference  on  Neurofibromatosis.  She 
and  Dr.  A.  Bale  designed  and  gave  separate  courses  for  the  Foundation  for  Advanced 
Education  In  the  Sciences. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

Epidemiologic  surveys  and  detailed  clinical  and  laboratory  studies  of  families  and 
Individuals  at  high  risk  of  cancer  may  help  distinguish  environmental  and  genetic 
influences  in  carcinogenesis.  In  addition,  identification  of  high  risk  indivi- 
duals has  therapeutic  implications,  enabling  surveillance  and  early  diagnosis  of 
neoplasms  and  genetic  counseling  for  offspring. 

Proposed  Course: 

The  same  approach  will  be  continued.  New  laboratory  methods  and  epidemiologic 
clues  from  other  sources  will  be  incorporated  into  the  project  as  available. 
Especially  close  watch  will  be  made  for  advances  in  viral  oncology  and  monoclonal 
antibody  techniques  that  deserve  exploration  with  human  material.  Manuscripts  are 
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in  final  preparation  on  pregnancy  outcomes  in  cancer  patients,  a  family  with  a  new 
limb  and  cranial  nerve  defects  syndrome  with  melanoma  and  premature  centromere 
separation,  a  Wilms'  tumor  cell  line  derived  from  an  adult  witJ]  that  embryonal 
tumor  who  also  had  endometrial  and  laryngeal  cancers,  and  a  patient  with  the  newly 
delineated  Kabuki  make-up  syndrome. 
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BIOTECH  RESEARCH  LABORATORIES,  INC.  (N01-CP-21Q31 ) 

Title:  Genetic  Factors  in  Patients  at  High  Risk  of  Cancer  —  Routine  Chromosome 
Analysis. 

Current  Annual  Level :  $74,896 

Person  Years:  1.425 

Objectives: 

To  determine  if  persons  who  have  had  cancer  or  who  are  at  risk  of  cancer  because 
of  their  personal  or  family  history  have  chromosome  abnormalities  detectable  by 
standard  cytogenetic  techniques. 

Major  Contributions: 

This  year,  85  specimens  have  been  submitted  under  this  contract:  whole  blood  = 
56,  bone  marrow  =  2,  frozen  lymphocytes  =  2,  spinal  fluid  =  1,  lymphoblastoid  line 
=  1,  tumor  cell  line  =  1,  lymphocytes  to  transform  with  Epstein  Barr  virus  =  12. 
The  majority  of  peripheral  blood  specimens  are  from  families  with  the  nevoid  basal 
cell  carcinoma  syndrome,  both  affected  and  unaffected  indiviudals.  We  are 
currently  engaged  in  a  large  clinical  study  of  this  disease.  Ten  of  the  12 
specimens  to  be  transformed  by  Epstein  Barr  virus  were  also  from  these  families. 
The  twelfth  specimen  to  be  transformed  was  from  a  now  deceased  patient  with 
leukemia  associated  with  a  familial  syndrome  of  what  may  be  a  variant  form  of 
Fanconi  anemia.  To  date,  no  strikingly  unusual  cytogenetic  findings  have  been 
detected  in  any  of  these  patients. 

Proposed  Burse: 

We  will  continue  to  submit  specimens  from  patients  with  cancer,  or  at  high  risk  of 
cancer,  for  routine  cytogenetic  analysis.  Abnormalities  found  in  individuals  with 
tumors  will  be  looked  for  in  other  family  members  and  in  unrelated  individuals 
with  the  same  tumor  type.  This  contract  will  end  on  June  29,  1987. 

YALE  UNIVERSITY  (N01-CP-21Q37) 

Title:  Genetic  Factors  in  Patients  at  High  Risk  of  Cancer  ~  Prophase  Chromosome 
Analys i  s . 

Current  Annual  Level:  $85,677 

Person  Years:  1.14 
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Objectives: 

To  determine,  by  studying  banded  prophase  chromosomes,  if  persons  with  cancer  or 
at  high  risk  of  cancer  because  of  family  history,  environmental  exposure  or 
preexisting  disease,  have  cytogenetic  abnormalities  likely  to  be  relevant  in  tumor 
development.  When  cytogenetic  abnormalities  are  found  that  involve  rearrangements 
of  chromosome  material,  attempts  are  made  to  localize  the  breakpoints  through  the 
use  of  additional  assays  including:  1)  spectrophotometry,  2)  radioactive 
substrates,  3)  specific  antibodies  and  immunoprecipitation  techniques,  and  4) 
electrophoresis. 

Major  Contributions: 

During  this  year,  the  laboratory  has  been  sent  peripheral  blood  on  32  patients, 
and  tumor  specimens  from  2  patients. 

Analyses  have  been  completed  on  25  of  the  peripheral  blood  specimens.  Mo 
cytogenetic  abnormalities  were  found  in  20  patients  with  the  following  clinical 
diagnoses: 

Wilms'  tumor  and  hemi hypertrophy  1 

Members  of  a  renal  cell  carcinoma  family  6 

Members  of  a  hairy  cell  leukemia  family  3 

Members  of  a  Hodgkin's  disease  family  2 

Melanoma  and  dysplastic  nevus  syndrome  2 

Bilateral  partial  aniridia  1 

Acute  lymphocytic  leukemia  secondary  to  sarcoma  1 

Nevoid  basal  cell  carcinoma  syndrome  and  neuroblastoma  1 

Mother  and  sister  of  patients  with  testicular  cancer  2 
Father  of  patient  with  mental  retardation,  multiple 

congenital  anomalies  1 

Among  other  individuals,  a  patient  with  von  Hipple-Lindau  disease  and  renal  cell 
carcinoma  was  found  to  have  a  constitutional  inversion  of  chromosome  15 
[inv(15)(pl2q22.3)].  Since  she  was  the  only  patient  yet  studied  from  her  family, 
it  is  unclear  whether  the  inversion  and/or  syndrome  and  cancer  are  related.  Dr. 
Li  is  following  up  this  family  to  obtain  blood  specimens  from  additional  family 
members. 

Cultured  lymphocytes  from  the  father  of  the  two  boys  with  testicular  cancer  had  a 
few  chromatid  breaks  and  gaps.  Both  sons  had  numerous  cells  with  cytogenetic 
abnormal ites,  probably  secondary  to  treatnent  for  their  cancers. 

The  tumor  specimens  had  been  previously  studied  at  Biotech  (where  the  cell  lines 
had  been  established)  but  analyses  in  the  Yale  laboratory  revealed  additional 
cytogenetic  abnormal i ties. _ 

The  melanoma  cell  line  from  a  patient  with  Roberts-SC  phocomelia  syndrome  had  a 
modal  chromosome  number  of  32/83,  with  at  least  three  copies  of  every  chromosoine 
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except  the  X,  and  four  marker  chromosomes  involving  chromosomes  3,  7,  9  and  13. 
Premature  centromere  separation  was  seen  less  often  in  these  cells  than  in  the 
patients'  peripheral  lymphocyte  chromosomes. 

The  Wilms'  tumor  cell  line  had  translocations  involving  chromosomes  4  and  14,  5 
and  7,  and  3  and  22.  The  ascitic  fluid  from  the  same  patient  had  t(4;14)  and 
t(5;7)  and  a  different  translocation  involving  chromosomes  3  and  4.  Dr.  Francke 
thinks  that  both  of  these  cell  lines  will  be  useful  in  gene  localization  studies. 

Proposed  Course: 

In  addition  to  continuing  to  submit  peripheral  blood  specimens  from  cancer 
patients  and  family  members  and  selected  tumor  cell  lines  for  further  cytogenetic 
clarification,  we  have  embarked  on  a  small  pilot  project  with  Or.  Francke  whose 
purpose  is  to  look  for  evidence  of  oncogenes  in  sarcoma  specimens.  For  selected 
sarcoma  patients,  lymphocyte  karyotypes  will  be  determined  and  Southern  blots 
prepared  from  both  lymphocyte  and  tumor  specimens  will  be  probed  with  sequences 
from  a  variety  of  oncogenes  or  growth  factors.  The  goal  of  this  pilot  study  is  to 
determine  if  we  can  detect  gross  rearrangements  or  amplification  of  oncogenes  or 
growth  factor  genes  in  tumors  as  compared  to  normal  (constitutional)  ONA.  The 
contract  expires  on  September  29,  1987. 

HEALTH  RESEARCH  INC.,  ROSWELL  PARK  MEMORIAL  INSTITUTE  (NQ1-CP-21Q33) 

Title:  Genetic  Factors  in  Patients  at  High  Risk  of  Cancer  —  Tumor  Chromosome 
Analysis. 

Current  Annual  Level :  $41,526 

Person  Years:  1.38 

Objectives:  To  determine  if  tumors  from  persons  with  cancer  have  cytogenetic 
abnormal ities  which  may  ultimately  be  important  in  tumor  etiology. 

Major  Contributions: 

The  laboratory  has  been  sent  83  tumor  specimens  (including  cell  lines)  in  the  past 
year.  Tumor  types  for  which  more  than  one  specimen  has  been  submitted  include: 
soft  tissue  sarcomas  (18  cases),  renal  cell  carcinoma  (14),  mesothelioma  (7  plus  3 
cell  lines),  melanoma  (4),  colon  cancer  (4),  testes  cancer  (3),  schwannoma  (2), 
CLL  or  pre-CLL  (4),  hairy  cell  leukemia  (4),  basal  cell  carcinoma  (3)  and 
unspecified  leukemia  (2).  Single  specimens  have  been  submitted  of  lipoma,  Ewings 
sarcoma,  gastric  tumor,  bladder  cancer,  brain  tumor,  lung  cancer,  Hodgkin's 
disease,  histiocytoma,  pheochromocytoma,  lymphosarcoma  and  lymphoma.  Four  other 
tumors  were  of  unspecified  types. 

The  most  successful  analyses  have  been  carried  out  on  the  mesotheliomas  and  renal 
cell  carcinomas.  From  these  studies,  it  appears  that  breaks  or  rearrangements 
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involving  band  ql3  of  chromosome  11  may  be  of  etiologic  importance  in  the 
development  of  mesotheliomas,  while  breaks  or  rearrangements  involving  chroinosome 
3p  are  of  importance  in  the  development  of  renal  cell  carcinoma. 

Proposed  Course: 

Tumor  specimens  will  continue  to  be  submitted  to  this  laboratory  as  they  are 
available.  Efforts  will  be  made  to  obtain  several  different  tumor  specimens  from 
patients  with  any  tumors  that  appear  to  have  unique  and  possibly  characteristic 
chromosome  changes.  The  current  contract  will  continue  until  July  20,  1987. 

LITTON  BIONETICS.  INC.  (N01-CP-21Q35) 

Title:  Genetic  Factors  in  Patients  at  High  Risk  of  Cancer  —  Sister  Chromatid 
Exchange  Analysis. 

Current  Annual  Level :  $97,430 

Person  Years:  1.51 

Objectives: 

To  determine  if  lymphocytes,  and  in  some  cases  fibroblasts,  from  persons  with 
cancer,  or  considered  to  be  at  risk  of  cancer,  have  abnormal  levels  of  sister 
chromatid  exchanges  (SCE)  — in  baseline  studies— after  exposure  to  chemical 
mutagens,  or  both. 

Major  Contributions: 

A  large  experiment  has  been  completed  whose  purpose  was  to  provide  the  needed 
baseline  information  for  future  SCE  studies.  The  experiment  compared  the  effects 
of  sex,  smoking  history  and  in  vitro  mutagen  exposure  on  SCE  in  fresh  blood 
cultures,  in  fresh  purified  lymphocytes,  and  in  lymphocytes  frozen  for  one  and  six 
months. 

The  experiment  was  run  on  samples  from  10  normal  volunteers  (five  males,  five 
females),  half  of  whom  were  smokers.  The  effects  of  three  doses  each  of  mitomycin 
C,  methyl  nitrosourea,  and  4-nitroquinoline-l-oxide  were  studied  for  each  sample 
(whole  blood,  fresh  lymphocytes,  and  lymphocytes  frozen  for  one  and  six  'nonths) 
and  compared  with  water  and  dimethyl  sulfoxide  controls.  In  addition,  each  dose  of 
each  mutagen  was  studied  in  replicate  cultures,  each  handled  in  one  of  two 
different  ways,  each  designed  to  distinguish  repair  of  bromodeoxyuridine  damage. 

The  results  to  date  indicate  that: 

1.  cryopreservation  over  a  6  month  interval  did  not  significantly  affect 
spontaneous  SCE, 

2.  mutagen- induced  SCE  responses  were  parallel  for  purified  and  cryopressrved 
samples. 
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3.  SCE  for  either  whole  blood  or  purified  lymphocytes  did  not  significantly 
fluctuate  over  time,  and 

4.  no  effect  of  gender  or  smoking  on  SCE  was  detected  in  the  sample  group 
examined. 

With  the  successful  completion  of  these  studies,  frozen  lymphocyte  specimens  from 
approximately  80  individuals  from  cancer  families  have  been  submitted  for 
evaluation  of  SCE.  The  major  patient  groups  represented  are  the  dysplastic  nevus 
syndrome  and  melanoma,  the  basal  cell  carcinoma  syndrome,  and  a  variety  of  sarcoma 
families.  Results  on  these  specimens  are  pending. 

Proposed  Course: 

We  will  continue  to  submit  specimens  from  patients  under  study  for  SCE  evaluation. 
If  negative  or  inconsistent  results  are  obtained  after  the  appropriate  analyses 
have  been  done,  we  will  consider  terminating  this  contract.  The  current  contract 
expires  on  September  8,  1987. 

UNIVERSITY  OF  CALIFORNIA  AT  LOS  ANGELES  (NOl-CP-21032) 

Title:  Genetic  Factors  in  Patients  at  High  Risk  of  Cancer  —  Genetic  Markers  for 
Linkage  Analysis. 

Current  Annual  Level :  $37,725 

Person  Years:  0.428 

Objectives: 

The  major  goal  of  this  contract  is  to  determine  the  chromosomal  location  of  genes 
known  to  cause  cancer  in  humans.  This  involves  I)  determining  the  phenotypes  of 
some  32  red  blood  cell  enzymes,  antigens  and  serum  proteins  in  individuals  from 
three  generation  families  in  which  a  gene  predisposing  to  cancer  may  be 
segregating;  2)  undertaking  segregation  analysis  of  the  pattern  of  occurrence  of 
cancer  (or  a  predisposing  disease)  in  these  families  to  determine  if  it  can  be 
attributed  to  a  single  gene;  and  3)  if  the  cancer  (or  the  disease)  can  be  shown  to 
result  from  a  single  gene  defect,  undertaking  linkage  analysis  to  determine  if  the 
cancer  gene  co-segregates  with  any  of  the  assayed  polymorphic  markers. 

Major  Contributions: 

This  year,  the  laboratory  has  received  and  processed  blood  and  serum  specimens 
from  183  persons.  The  following  categories  of  specimens  have  been  submitted: 
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Disorder 


Number  of 
Families 


Number  of 
Specimens 


Nevoid  basal  cell  carcinoma 

syndrome 
Neurofibromatosis 
Spinocerebellar  ataxia 
Fibroblast  lines 
Other  families 


59 

71 

15 

5 

31 


Through  a  predecessor  of  the  present  contract,  we  collaborated  with  this 
laboratory  to  undertake  a  genetic  linkage  study  of  11  multigeneration  families 
with  neurofibromatosis  (NF).  Of  the  28  polymorphic  markers  studied  at  that  time, 
the  highest  lod  score  (Z  =  0.89)  was  for  GC,  located  just  distal  to  the  centromere 
on  4q.  Six  informative  families  contributed  to  this  result:  five  of  them  had  a 
combined  lod  score  of  +2.2  for  close  linkage  with  GC;  however,  the  sixth  family 
had  a  lod  score  of  -1.53.  Although  heterogeneity  among  these  families  was  not 
demonstrated  statistically,  these  disparate  lod  scores  suggest  that  it  is  a 
possibility.  We  have  therefore  continued  to  ascertain  NF  families  to  investigate 
these  linkage  relationships  further.  Additional  data  from  8  families,  for  a  total 
of  19  families,  failed  to  strongly  confirm  possible  linkage  to  GC,  but  also  failed 
to  suggest  linkage  with  any  other  studied  locus.  Linkage  studies  of  DNA 
polymorphisms  in  many  of  these  families  are  now  ongoing. 

Linkage  analysis  of  polymorphic  markers  in  a  large  family  with  a  possibly  new 
form  of  olivopontine  spinocerebellar  ataxia  suggests  that  this  autosomal  dominant 
form  of  herediatry  ataxia  is  not  the  same  as  the  one  linked  to  HLA,  since  the  lod 
scores  to  HLA  and  GLO  are  strongly  negative.  These  findings  suggest  genetic 
heterogeneity. 

Preliminary  linkage  analysis  of  polymorphic  markers  in  the  5  families  with  the 
nevoid  basal  cell  carcinoma  syndrome  suggest  possible  linkage  of  the  disease  to 
amylase  on  chromsome  Ip.  Or.  Bale  will  continue  to  accrue  additional  families 
with  this  syndrome  to  continue  linkage  studies  with  both  the  proteins  variants  and 
DNA  restriction  fragment  length  polymorphisms. 

Proposed  Course: 

The  laboratory  will  continue  to  receive  specimens  from  appropriate  families  for 
polymorphic  marker  studies  and  segregation  and  linkage  analysis. 

ATOMIC  ENERGY  OF  CANADA,  LTD  (NOl-CP-21029) 

Title:  In  Vitro  Radiosensitivity  and  DNA  Repair  in  Genetic  Syndromes  and  Families 
at  High  Risk  of  Malignancy. 

Current  Annual  Level:  $320,546 
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Person  Years:  6.97 

Objectives: 

To  determine  if  persons  with  increased  susceptibility  to  cancer,  e.g.,  members  of 
cancer  families,  individuals  with  multiple  primary  tumors,  radiogenic  tumors  or 
genetic  disorders  predisposing  to  cancer,  have  abnormal  repair  of  gamma  radiation 
or  chemically  induced  DNA  damage,  and  when  repair  defects  are  found,  to  identify 
the  repair  pathways  involved  and  the  cellular  cause  of  the  repair  defects. 

Major  Contributions: 

This  laboratory  is  completing  its  last  contract  year  with  us.  Consequently  only 
12  new  fibroblast  strains  have  been  submitted  this  year  to  bring  the  total  strains 
examined  by  this  group  to  103.  Of  these,  13  were  from  normal  controls  and  90  were 
from  members  of  cancer  families  or  individuals  with  unusual  histories  of  cancer. 

Much  of  the  year  has  been  spent  completing  studies  to  determine  the  cellular 
mechanisms  responsible  for  the  resistance  to  gamma  radiation,  mitomycin  C,  and 
methyl  nitrosourea  seen  in  fibroblasts  from  members  of  two  sarcoma  families.  In 
one  family,  the  uptake  and  activation  of  both  mitomycin  C  (MMC)  and  4-nitro- 
quinol ine-1-oxide  (4NQ0)  are  the  same  as  in  controls,  indicating  equivalent  DNA 
damage;  thus,  the  strains  are  truly  hyperresistant.  In  the  second  family,  the 
best  studied  strain  is  defective  in  the  intracellular  ability  to  activate  both  MMC 
and  4NQ0,  so  its  hyperresi stance  to  the  effects  of  these  agents  differs  in  origin 
from  that  in  the  first  family.  These  and  other  findings  are  being  prepared  for 
publication. 

Proposed  Course: 

The  current  contract  terminated  on  June  29,  1985. 

DEPARTMENT  OF  ENERGY,  BRQOKHAVEN  NATIONAL  LABORATORY  ( YOl-CP-20518) 

Title:  In  Vitro  Radiosensitivity  and  DNA  Repair  in  Genetic  Syndromes  and  Families 
at  High  Risk  of  Malignancy. 

Current  Annual  Level:  $250,000 

Person  Years:  3.8 

Objectives: 

To  determine  if  persons  with  increased  susceptibility  to  cancer,  e.g.,  members  of 
cancer  families,  individuals  with  multiple  primary  tumors,  radiogenic  tumors  or 
genetic  disorders  predisposing  to  cancer,  have  abnormal  repair  of  ultraviolet  (UV) 
light,  X-radiation  or  chemically  induced  DNA  damage,  and  when  repair  defects  are 
found,  to  identify  the  repair  pathways  involved,  and  the  cellular  cause  of  the 
repair  defects. 
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Major  Contributions: 

This  laboratory  is  working  on  completing  the  analyses  of  the  92  fibroblast  lines 
that  have  been  sent  to  them  since  the  initiation  of  this  contract.     In  addition   to 
strains  from  cancer  families,   these  include  approximatley  35  strains  from  Japan. 
The  latter  are  from  four  groups  of  individuals:     those  with  cancer  and  either  high 
or  low  exposure  to  the  atomic  bomb,   and  those  without  cancer  and  either  high  or 
low  atomic  bomb  exposure.     To  date,   no  striking  abnormality  has  been  identified   ir 
any  member  of  a  cancer  family.     At  least  one  Japanese  strain  has  had  an  abnomal 
response  to  both  X-rays  and  chemical   mutagens,  but  until    tests  on  all  Japanese 
strains  have  been  repeated  twice,   the  code  will    not  be  broken  to  determine  into 
which  exposure  group  this  specimen  falls. 

Proposed  Course: 

The  studies  described  above  will   be  completed  and  cell   lines  that  exhibit 
consistent  abnormalities  will   be  studied  in  detail    to  determine  the  cellular 
mechanisms  responsible  for  the  abnormal    findings.     Additional    cell    lines   from 
cancer  patients  and  high  risk   individuals  will   be  submitted  for  study  as 
appropriate.     This  interagency  agreement  has  been  extended  for  one  additional 
year,   until   September  27,  1986. 
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Persons  who  have  exceptionally  high  risk  of  developing  cancer  are  studied  to 
find  explanations  for  their  susceptibility.  These  unusual  individuals  are 
identified  through  referral  by  practitioners  or  self- referral  and  through 
clinical  observations  at  the  bedside.  With  informed  consent,  epidemiologic 
inquiries  are  made  to  identify  predisposing  host  and  environmental  factors,  and 
concurrent  laboratory  studies  help  to  clarify  biologic  mechanisms  of  cancer 
susceptibility.  Results  show  that  carriers  of  cancer  genes  develop  cancer  at 
very  high  rates  in  a  few  tissues.  Early  cancer  detection  has  been  achieved 
through  screening  of  high-risk  persons,  and  counseling  has  been  provided  to 
appropriate  patients.  High-risk  patients  also  tend  to  develop  multiple  primary 
cancers  in  childhood,  and  nearly  1000  patients  are  under  prospective  observation 
for  second  cancers  through  the  Registry  of  Survivors  of  Childhood  Cancer  in 
Boston. 
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PROJECT  DESCRIPTION 

Names,  Titles,  Laboratory  and  Institute  Affiliations  of  Professional   Personnel 
Engaged  on  this  Project: 

F.  P.  Li  Chief,  CSS  CEB  NCI 

R.  W.  Miller  Branch  Chief  CEB  NCI 

J.  J.  Mulvihill  Chief,  CGS  CEB  NCI 

D.  M.  Parry  Geneticist  CEB  NCI 

Objectives: 

To  employ  clinical   observations  at  the  bedside  to  find  causes  of  human  cancers. 
Susceptibility  factors  in  the  development  of  cancer  are   identified  and  high  risk 
subgroups  in  the  population  are  examined  with  new  laboratory  techniques  to  uncover 
biologic  mechanisms  of  predisposition  to  cancer.     In  addition,  counsel ing  and 
consultation  regarding  appropriate  medical   management  are  provided  to  these 
cancer-prone  persons. 

Methods  Employed: 

Patients  admitted  for  cancer  therapy  at  the  Dana-Farber  Cancer  Institute  are 
examined  for  clues  to  etiology  of  the  neoplasm.     When  exceptional   clinical 
observations  are  made,   appropriate  follow-up  epidemiologic  and  laboratory 
investigations  are  conducted.     In  the  past  year,   several    striking  family 
aggregates  of  specific  cancers  have  been  identified.     Family  members  are  under 
study  to  identify  reasons  for  the  susceptibility  and  to  detect  early  cancers.      In 
addition,   a  registry  has  been  established  of  nearly  1000  patients  who  have 
survived  childhood  cancer  for  at  least  five  years.     These  patients  are  being 
studied  to  determine  the  probability  of  development  of  a  new  cancer  and  the 
somatic  and  genetic  effects  of  the  neoplasm  in  childhood.     Prospective  studies  are 
in  progress  to  confirm  predictions  of  high  risk  of  cancers  in  individuals, 
families,   and  other  groups.     A  new  collaboration  has  been  established  this  year 
with  basic  scientists  at  the  Dana-Farber  Cancer  Institute  to  conduct  studies  on 
tumor  specimens  (mesotheliomas,   sarcomas  and  renal   cancers)   of  chromosome  markers, 
oncogenes  and  fragile  sites. 

Major  Findings: 

1.     Work  is  in  progress  to  identify  biologic  mechanisms  of  cancer  susceptibility 
in  disease  syndromes   identified  by  the  Branch.     In  a  family  with  an  inherited  3:3 
translocation  associated  with  renal   carcinoma  in  ten  relatives,   clinical    follow-up 
has   revealed  development  of  new  primary  renal    cancers  in  two  previously  affected 
individuals.     Two  others  with  renal   cancers  have  also  developed  thyroid  cancers. 
In  laboratory   studies,   somatic  cell    hybrids  have  been  used  to   isolate  the 
derivative  8  and  derivative  3  chromosomes.     Probes  with  the  c-myc  oncogene 
indicate  that  this  fragment  has  been  translocated,   but  not  duplicated  as   suggested 
by  earlier  in  situ  hybridization  studies.     To  further  examine  the  etiologic   role 
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of  genes  on  chromosome  3  and  chromosome  8,  specimens  of  24  renal  cell  carcinomas 
have  been  collected  for  cytogenetic  analysis.^  Available  data  indicate  non-random 
rearrangements  of  the  3p  region  in  renal  cancers.  This  region  is  also  known  to  be 
involved  in  oat  cell  carcinoma  of  the  lung,  mesothelioma  and  rhabdomyosarcoma. 

2.  In  studies  of  the  familial  breast  cancer-sarcoma  syndrome,  chromosome  analysis 
of  connective  tissue  tumors  (soft- tissue  sarcomas  and  mesotheliomas),  revealed  the 
3p21  region  to  be  deleted  or  rearranged  in  a  high  proportion  of  cases.  These 
changes  were  unexpectedly  detected  in  two  benign  connective  tissue  tumors  as 

well . 

3.  A  linkage  analysis  is  in  progress  on  a  family  with  Wilms'  tumor  in  five 
cousins.  The  analysis  employs  a  polymorphic  catalase  gene  identified  by  Dr.  Gail 
Bruns  at  Harvard  Medical  School.  The  catalase  gene  is  adjacent  to  the  Wilms' 
tumor  locus  on  chromosome  lip  and  is  being  examined  for  linkage  to  Wilms'  tumor 
occurrence  in  these  cousins. 

4.  While  previously  recognized  syndromes  are  under  study,  work  is  also  in 
progress  to  identify  new  cancer  susceptibility  syndromes.  These  include  a  family 
with  a  dominantly  inherited  platelet  deficiency  disorder  in  22  individuals  and 
susceptibility  to  leukemia  and  lymphoma  which  developed  in  five  of  these 
patients.  A  new  syndrome  of  familial  brain  tumor,  colon  cancer  and  lymphoma  in 
childhood  is  also  under  study.  In  a  large  kindred  with  bowel  cancer  starting  at 
age  20,  follow-up  of  an  affected  individual  since  1975  revealed  recent  development 
of  colon  cancer  at  age  22  in  one  additional  patient. 

5.  Several  families  with  Hodgkin's  disease  have  been  ascertained  and  will  be 
examined  for  DQl,  an  HLA  D  haplotype  which  to  date  has  been  found  in  all  Hodgkin's 
disease  patients  in  seven  multiple-case  families. 

6.  In  our  follow-up  studies,  attention  has  recently  been  focused  on  Wilms'  tumor 
survivors.  Among  women  who  had  received  abdominal  radiation  for  this  tumor,  25« 
subsequently  bore  offspring  of  low  birth  weight.  The  effect  was  not  seen  in 
offspring  of  irradiated  males.  The  low  birth  weight  may  be  due  to  damage  to  the 
reproductive  apparatus  in  young  girls  treated  for  Wilms'  tumor  with  radiation.  In 
a  second  study,  119  adults  who  had  Wilms'  tumor  in  early  childhood  were  examined 
for  frequency  of  hypertension,  a  reported  complication  of  unilateral  nephrectomy 
and  radiation  to  the  residual  kidney.  Although  hypertension  was  found  in 
individual  patients,  the  frequency  of  this  complication  was  not  clearly  excessive. 

7.  Developmental  activities  have  been  instituted  to  study  risk  of  second  cancers 
in  1500  retinoblastoma  patients  in  Mew  York  and  300  retinoblastoma  patients  in 
Boston.  Recent  data  suggest  a  90%  risk  of  a  second  cancer  in  hereditary 
retinoblastoma  patients  by  40  years  of  age.  We  will  endeavor  to  collect  tumor 
specimens  for  genetic  studies. 
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8.  Among  our  investigations  of  environmental  causes  of  cancer,  one,  a  study  of 
female  chemists  who  may  have  had  exposure  to  diverse  chemical  carcinogens, 
revealed  an  excess  of  breast  cancer  and  cancer  of  the  ovary.  There  was  also  an 
excess  of  suicide  by  cyanide  poisoning,  a  previously  observed  finding  in  a  smaller 
study.   In  a  study  of  the  geographic  distribution  of  Hodgkin's  disease  in  the 
United  States,  a  deficit  of  deaths  in  11  southern  states  was  found  to  have  been 
present  for  more  than  three  decades. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

The  Clinical  Studies  Section  identifies  persons  susceptible  to  cancer  for 
laboratory  studies  of  mechanisms  of  carcinogenesis.  Recently,  attention  has 
focused  on  the  role  of  chromosome  rearrangements  and  oncogenes  in  several  human 
solid  tumors  and  the  use  of  molecular  probes  in  linkage  analysis  of  cancer 
families.  In  addition,  specialized  laboratory  techniques  are  investigated  as 
markers  to  identify  persons  for  surveillance  for  cancer  at  early  stages.  Follow- 
up  studies  of  survivors  detect  late  effects  of  disease  and  therapy  that  may  lead 
to  modifications  of  therapy  to  reduce  morbidity. 

Proposed  Course: 

The  Clinical  Studies  Section  intends  to  continue  studies  of  childhood  cancers. 
These  projects  will  examine  the  etiologic  role  of  genetic  factors  and  prenatal 
exposures,  and  the  late  effects  of  these  diseases.  In  addition,  the  methods  that 
have  proved  useful  in  childhood  cancer  studies  will  be  applied  to  study 
appropriate  cancers  in  adults.  These  studies  will  examine  family  aggregates  of 
cancer  and  epidemiologic  features  of  rare  and  seldom  studied  forms  of  adult 
malignancies.  High  risk  persons  will  continue  to  be  surveyed  to  detect  cancer  at 
treatable  stages  and  to-  receive  counseling  and  supportive  care.  Studies  of  tumor 
tissues  have  found  non- random  changes  of  chromosome  3p  in  renal  carcinomas  ana 
mesothelioma.  Methods  of  molecular  genetics  will  be  employed  to  pursue  these 
findings. 
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SUMMARY  OF  WORK  (Use  standard  unreduced  type.  Do  not  exceed  the  space  provided.) 

The  Genetics  Clinic  is  a  collaborative  undertaking  by  researchers  from  six 
institutes  and  the  NIH  Clinical  Center.  Consequently,  clinic  patients 
constitute  a  broad  spectrum  of  genetic  disease.  The  patient  load  during  the 
clinic's  fifth  year  comprised  471  individuals  representing  some  60  different 
diagnostic  categories.  Of  these,  191  patients  (40%)  were  seen  by  members  of 
CEB.  For  our  Branch,  the  Clinic  provides  a  multi disciplinary  setting  in  which 
to  study  unusual  patients  who  either  have  cancer  or  an  increased  risk  of 
developing  malignancy.  Patients  are  ascertained  through  special  referrals  from 
outside  physicians  and  inhouse  requests  for  etiologic  consultations.  With 
informed  consent,  the  approach  to  the  patient  includes  detailed  physical 
examination  and,  where  applicable,  epidemiologic  studies  of  the  environmental 
and  genetic  background  and  laboratory  studies  to  clarify  biologic  mechanisms  of 
carcinogenesis.  Categories  include  patients  with  genetic  diseases  predisposing 
to  malignancy,  patients  with  birth  defects  and  cancer,  families  with  childhood 
sarcomas  and  breast  cancer  in  blood  relatives,  and  any  other  families  with  an 
excessive  occurrence  of  cancer  of  any  type. 
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PROJECT  DESCRIPTION 

Names,  Titles.  Laboratory  and  Institute  Affiliations  of  Professional  Personnel 
Engaged  on  this  Project: 

D.  M.  Parry  Geneticist  CEB  NCI 

J.J.  Mulvihill  Chief,  CGS  -        CEB  NCI 

A.  E.  Bale  Medical  Staff  Fellow  CEB  NCI 

P.  H.  Levine  Senior  Investigator  CEB  NCI 

M.  A.  Abraham  Research  Assistant  CEB  NCI 

Objectives: 

1.  To  provide  a  multi disciplinary  setting  in  which  patients  with  cancer  or  at 
high  risk  of  cancer  can  be  studied  through  clinical  and  laboratory  collaboration 
to  identify  host  or  environmental  factors  for  increased  cancer  risk. 

2.  To  provide  counseling  for  persons  at  high  risk  of  malignancy  ana  recomnend 
appropriate  medical  surveillance  for  the  early  detection  of  tumors. 

3.  To  provide  training  to  graduate  physicians  and  medical  students  in  the 
diagnosis,  counseling,  and  treatment  of  individuals  with  or  at  risk  of  genetic 
disease,  and  in  the  research  approach  to  genetic  disease. 

Methods  Employed: 

Referred  patients  are  examined  to  determine  the  extent  of  any  pre-existing 
condition  or  birth  defects  and  for  clues  to  the  etiology  of  cancer  in  themselves 
or  family  members.  When  exceptional  clinical  observations  are  made,  appropriate 
follow-up  epidemiologic  and  laboratory  investigations  are  conducted.  For  research 
studies,  specified  categories  of  patients  are  examined  and  tested  according  to  an 
establibed  protocol  to  ensure  uniform  data  collection.  Physicians  and  medical 
students  in  training  undertake  patient  interviews,  physical  examinations,  and 
treatment  and  counseling  under  the  direct  supervision  of  an  attending  physician. 

Clinic  Patients  Seen  by  Members  of  the  Clinical  Epidemiology  Branch 

Patients  with  or  predisposed  to  cancer:  163 

Basal  cell  nevus  syndrome    68 

Neurofibromatosis  62  Other  familial  leukemia      3 

Women  at  high  risk  of  Familial  melanoma  I 

breast  cancer  6  Familial  Hodgkin's  disease    4 

Leukemia  with  possible  Familial  brain  tumors  and 

ataxia- telangiectasia      1  breast  cancer  2 

Leukemia  with  possible  Tuberous  sclerosis  7 

variant  Fanconi's  anemia    2 
Familial  acute  lymphocytic 

leukemia  7 

Birth  defect  syndromes  or  cytogenetic  abnormalities:  14 
Other  diagnoses:  14 
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i^lajor  Findings: 

1.  We  are  continuing  to  ascertain  and  study  members  of  three  generation  families 
with  neurofibromatosis  (MF)  in  an  attempt  to  localize  the  MF  gene.  Preliminary 
linkage  studies  with  28  polymorphic  protein  markers  in  11  families  suggested  a 
tentative  gene  localization  to  chromosome  4q.  Eight  new  families  were  studied 
during  this  year.  The  combined  data  on  all  19  families  did  not  provide  strong 
evidence  for  the  occurrence  of  a  gene  for  NF  on  chromosome  4,  or  on  any  other 
chromosome  region  for  which  we  had  genetic  markers.  Since  our  families  are  fairly 
small,  we  cannot  statistically  exclude  the  possibility  of  genetic  heterogeneity. 
In  addition  to  continuing  to  assay  polymorphic  enzyme  markers,  blood  from  newly 
ascertained  families  is  being  used  to  isolate  DNA  for  study  of  the  segregation  of 
restriction  fragment  length  polymorphisms  and  NF  in  these  families.  To  date,  in 
four  studied  families,  there  was  no  evidence  of  co-segregation  of  the  UF   phenotype 
with  DNA  probes  for  chromosome  4.  However,  these  results  are  not  conclusive, 
since  the  chosen  families  did  not  show  any  suggestion  of  chromosome  4  linkage 
with  the  standard  polymorphisms.  The  studies  with  the  chromosome  4  probes  will 
now  be  done  with  some  of  the  families  in  which  evidence  for  linkage  of  NF  with 
chromosome  4  was  suggested  in  our  original  data.  See  Project  Z01CE04377-14  CEB 
(Congenital,  Genetic,  and  Familial  Factors  in  Human  Cancer)  for  publication. 

2.  Two  members  of  the  Branch  are  part  of  the  interinstitute  group  which  is 
overseeing  a  study,  sponsored  by  the  National  Institute  of  Neurological  and 
Communicative  Disorders  and  Stroke  (NINCDS),  of  cognitive  and  neurologic  function 
in  children  with  NF  between  the  ages  of  6  and  18  years.  Unaffected  sibs  of 
similar  age  will  serve  as  controls.  Since  the  physical  manifestations  of  HF   can 
be  subtle,  we  are  utilizing  our  considerable  clinical  experience  with  this  disease 
to  screen  NF  families  to  identify  appropriate  study  subjects. 

3.  Dr.  Allen  Bale  is  the  director  of  a  large  clinical  investigation  of  the  nevoid 
basal  cell  carcinoma  syndrome  (NBCC).  This  autosomal  dominant  disorder  is 
characterized  by  multiple  basal  cell  carcinomas,  keratocysts  of  the  jaw,  pits  of 
the  palms  and  soles,  and  skeletal  malformations.  In  addition,  both  medullo- 
blastomas  and  ovarian  tumors  occur  to  excess  in  the  syndrome  and  several  other 
neoplasms  have  been  reported.  In  order  to  learn  more  about  the  effects  of  the 
nevoid  basal  cell  carcinoma  gene  and  its  mechanism  of  action,  we  are  studying 
several  large  NBCC  kindreds.  The  immediate  goals  of  the  project  include  defining 
the  spectrum  of  associated  neoplasms  and  congenital  malformations  and  searching 
for  laboratory  markers.  We  intend  to  follow  up  on  previous  studies  suggesting 
radiation  sensitivity,  chromosome  fragility  and  an  increase  in  sister  chromatid 
exchanges.  Gene  mapping  by  linkage  analysis  of  polymorphic  protein  markers  is 
underway,  and  a  repository  of  frozen  lymphocytes  and  fibroblasts  will  provide  DNA 
for  linkage  analysis  with  restriction  fragment  length  polymorphisms  and  for  future 
molecular  studies. 
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4.  Sotos  syndrome  (cerebral  gigantism)  has  occasionally  been  associated  with 
malignancy.  We  saw  a  family  with  this  disorder  in  our  clinic,  and  Dr.  Bale  has 
prepared  a  report  on  them  for  publication.  This  family  is  remarkable  as  a  bona 
fide  instance  of  an  affected  mother  with  two  affected  offspring,  strengthening  the 
likelihood  of  autosomal  dominant  inheritance.  Dr.  Bale  has  contributed  to  the 
delineation  of  the  syndrome  by  documenting  growth  patterns  and  the  discrepancy  in 
intelligence  testing,  which  indicates  greater  depression  of  language  than  of  inotor 
skills.  See  Project  Z01CE04377-14  CEB  for  publication. 

5.  In  conjunction  with  an  investigator  from  NIINCDS,  Dr.  Bale  has  studied  a 

mul tigeneration  kindred  with  a  possible  new  form  of  olivopontine  spinocerebellar 
ataxia.  Preliminary  linkage  analysis  of  polymorphic  enzyme  markers  in  this  family 
suggests  that  this  autosomal  dominant  form  of  ataxia  is  different  from  the  one 
linked  to  HLA,  since  the  lod  scores  to  HLA  and  BF  are  strongly  negative.  Rather, 
this  form  may  be  linked  to  the  ABO  locus.  These  findings  suggest  genetic 
heterogeneity. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

The  Clinic  provides  a  unique  mul ti disciplinary  setting  in  which  unusual 
occurrences  of  cancer  can  be  identified  and  studied  by  geneticists, 
epidemiologists  and  laboratory  investigators.  Through  their  experiences  in  the 
Clinic,  graduate  physicians  become  aware  of  and  are  instructed  in  methods  of 
studying  unusual  occurrences  of  cancer  that  involve  the  integrated  collaboration 
of  clinic  and  laboratory  personnel.  The  regular  post-clinic  conferences  and 
seminars  provide  major  vehicles  for  dissemination  of  new  findings  in  cancer 
etiology  to  scientists  representing  a  broad  array  of  clinical  and  laboratory  . 
expertise  and  offer  opportunities  to  establish  future  insightful  collaborations. 

Proposed  Course: 

The  Genetics  Clinic  will  continue  to  provide  a  unique  setting  for  the  study  of 
genetic  and  environmental  factors  predisposing  to  increased  cancer  susceptibility. 
In  our  effort  to  learn  about  the  causes  of  cancer,  we  will  continue  to  ascertain 
and  study  patients  with  genetic  diseases  predisposing  to  cancer,  familial 
aggregates  of  cancer,  and  patients  with  birth  defects  or  unusual  environmental 
exposures  associated  with  tumor  development.  The  Genetics  Clinic  will  continue  to 
train  physicians  to  study  genetic  and  environmental  factors  predisposing  to 
increased  cancer  susceptibility. 

Publications 

See  Project  Z01CP04377-14  CEB. 
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SUMMARY  OF  WORK  (Use  standard  unreduced  type.  Do  not  exceed  the  space  provided.) 

Fertility  and  reproductive  histories  of  cancer  patients,  especially  of  long- 
term  survivors  of  childhood  cancer  and  of  men  and  women  who  reproduced  during 
cancer  therapy,  are  studied  for  information  on  the  possible  mutagenicity  and 
teratogenicity  of  cancer  treatment  and  to  discover  hereditary  patterns  of 
cancer.  Current  phases  include  intensive  analysis  of  data  from  interviews  and 
medical  records  of  2,285  survivors  of  childhood  and  adolescent  cancer  and  their 
siblings  (as  3,266  of  controls)  to  gather  information  on  subsequent  morbidity 
and  mortality  (especially  additional  neoplasms),  quality  of  life,  fertility  and 
health  of  offspring.  Four  percent  of  cases  had  subsequent  cancer  compared  to 
Z%   of  the  controls.  In  7,117  offspring,  18  cancers  occurred,  sometimes  in 
known  patterns  of  single  gene  traits  and  cancer  family  syndromes.  Half  as  many 
survivors  as  controls  never  had  a  pregnancy.  In  the  subset  of  study  subjects 
in  Kansas,  the  101  survivors  had  more  difficulty  than  same- sex  siblings  in 
getting  life  and  health  insurance.  In  the  Connecticut  subset,  450  survivors 
encountered  rejection  from  military  service,  college,  and  employment  more  often 
than  siblings,  but  had  the  same  frequency  of  major  depressive  episodes.  A 
second  phase  is  the  completion  of  analysis  of  a  voluntary  registry  of 
pregnancies  in  women  with  cancer  that  shows  little,  if  any,  excess  of  birth 
defects,  but  some  excess  wastage  of  pregnancies  conceived  within  12  months  of 
completing  chemotherapy.  A  workshop  was  convened  in  Oslo,  sponsored  by  the 
Norwegian  Cancer  Society  and  the  U.S.  Department  of  Energy,  to  explore  interest 
in  European  collaboration  in  collecting  additional  data.  Plans  were  laid  for 
an  International  Conference  on  Reproduction  in  Human  Cancer. 
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PROJECT  DESCRIPTION 

Names,  Titles,  Laboratory  and  Institute  Affiliations  of  Professional  Personnel 
Engaged  on  this  Project: 

J.J.  Mulvihill  Chief,  CGS  CEB  NCI 

J.  M.  Byrne  Epidemiologist  CEB  NCI 

M.  H.  Myers  Statistician  BB,  OCPC  NCI 

R.  R.  Connelly  Statistician  BB,  OCPC  NCI 

Objectives: 

To  document  ferti 1 i ty  and  reproductive  outcome  in  patients  who  become  pregnant 
before,  d  ring,  and  after  cancer  treatment^  The  goals  are  to  test  genetic 
theori es  of  cancer  etiology;  to  define  potential  gonadal  toxicity  of  cancer 
treatment,  both  teratogenicity  and  mutagenicity;  and  to  provide  needed  information 
for  genetic  counseling  of  long-time  survivors  of  cancer.  The  hypothesis  being 
examined  is  that  cancer  patients  have  excessive  morbidity  due  to  additional 
malignancies  or  other  illnesses  and  impaired  reproductive  performance,  including 
an  increased  frequency  of  live  offspring  with  birth  defects  or  cancer. 

Methods  Employed  and  Major  Findings: 

Three  separate  phases  are  in  different  stages  of  completion. 

1)  Intensive  interviewing  and  record  abstracting  in  five  collaborating  centers 
are  complete  on  2,285  individuals  who  had  cancer  under  age  19  years,  survived  at 
least  five  years,  and  achieved  at  least  age  18  years.  The  controls,  3,266 
siblings  of  cases,  were  also  studied  for  subsequent  morbidity,  mortality,  quality 
of  life,  fertility  and  health  of  offspring.  Intense  analysis  is  underway. 
Preliminary  tabulations  showed  that,  in  comparison  to  controls,  the  survivors  less 
often  perceived  their  health  as  good  to  excellent  and  more  often  were  unable  to 
work  or  marry,  but  had  smoked  less  and  had  similar  frequency  of  high  school 
graduation  and  birth  defects  in  offspring.  New  cancer  occurred  in  4%  of  cases,  l^'o 
of  controls,  and  in  18  of  7,117  offspring.  Some  families  had  retinoblastoma, 
Wilms'  tumor,  medullary  thyroid  carcinoma,  or  other  known  or  suspected  patterns  of 
familial  cancer.  The  survivors,  more  often  than  controls,  reported  never  having 
initiated  a  pregnancy,  at  a  statistically  significant  relative  risk  of  1.5  in  both 
males  and  females.  Among  those  ever  pregnant,  the  average  number  of  pregnancies 
was  2.4  in  the  1,268  survivors  and  2.6  in  the  2,272  appropriate  controls  (p  < 
0.02).  There  were  no  differences  in  the  rates  of  miscarriages,  stillbirths  or 
ectopic  pregnancies,  but  current  refined  analysis  by  cell  type  and  treatment  may 
reveal  significant  differences.  Two  centers,  Kansas  and  Connecticut,  have 
completed  manuscripts  on  the  queries  that  each  center  added  to  the  interview 
qastionnaire.  In  Kansas,  the  issue  was  insurability.  The  101  survivors,  who  met 
the  additional  design  criteria  (no  evidence  of  cancer  and  at  least  one  same-sex 
sibling)  had  more  difficulty  in  securing  life  and  health  insurance  and  had  lower 
amounts  of  life  insurance  coverage,  than  sibling  controls.  In  Connecticut,  the 
issue  was  socioeconomic  achievements  and  major  depression  episodes.  The  450  cases 
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compared  to  587  siblings,  had  equal  frequencies  of  major  depressions  (although 
more  females  were  depressed  than  males,  23%  and  12-15i,  respectively).  Male  and 
female  survivors  were  more  often  rejected  from  military  duty,  but  males  only  were 
more  often  denied  jobs  or  college  admission. 

2)  Manuscript  preparation  is  nearly  complete  on  a  registry  of  133  pregnancies  in 
66  young  women  with  cancer,  assembled  from  physicians  participating  in  Cancer  and 
Acute  Leukemia  Group  B.  Present  analysis  showed  little,  if  any,  teratologic 
effect,  but  some  excess  wastage  of  pregnancies  conceived  within  12  months  of 
completing  chemotherapy. 

3)  Review  articles  were  prepared  to  emphasize  the  principles  of  mutation 
epidemiology  and  the  potential  usefulness  of  studies  of  reproduction  by  cancer 
patients  in  addressing  the  refractory  question  about  human  germinal  mutagens. 

A  workshop  was  organized  and  held  in  Oslo  in  May  1985,  to  explore  European 
interest  in  coordinating  collection  of  additional  data,  since  pregnancy  in  cancer 
patients  is  still  a  rare  event.  Planning  meetings  were  held  in  preparation  for  a 
NCI-sponsored  International  Conference  on  Reproduction  in  Human  Cancer  to  be 
convened  in  Spring  1986,  and  published  as  a  monograph. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

The  study  of  reproduction  in  cancer  patients  may  help  document  the  familiality  of 
certain  tumors,  especially  of  childhood,  the  predicted  but  poorly  documented 
teratogenicity  of  modern  cancer  therapy,  and  the  predicted  but  undocumented 
germinal  mutagenicity  of  radiation  and  drugs.  The  data  may  be  directly  used  in 
counseling  cancer  patients.         '. 


Proposed  Course: 

The  case  registry  of  Cancer  and  Acute  Leukemia  Group  B  is  closed.  The  five  center 
study  is  in  intensive  analysis,  with  a  series  of  planned  publications.  Additional 
populations  suitable  for  investigation  are  being  identified,  as  well  as  the 
feasibility  of  laboratory  measures  of  mutation,  to  increase  the  statistical  power 
of  subsequent  studies. 

Publications 

Holmes,  G.  E.,  Baker,  A.,  Hassanein,  R.  S.,  Bovee,  E.  C,  Mulvihill,  J.  J.,  Myers, 
M.  H.,  and  Holmes,  F.  F.:  The  availability  of  insurance  to  long-time  survivors  of 
childhood  cancer.  Cancer.  (In  press) 

Mulvihill,  J. J.:  Offspring  of  long-time  survivors  of  childhood  cancer.  Semin. 
Oncol .  ( In  Press) 

Mulvihill,  J.  J.:  Reproduction  in  cancer  patients.  In  Ramel ,  C.  (Ed.): 
Proceedings  of  the  Fourth  International  Conference  on  Environmental  Mutagens.  Mew 
York,  Alan  R.  Liss.   (In  Press) 
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Perspectives  of  mutation  epidemiology. 
Biol .  Zentralbl.     (In  Press) 
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Of tedal ,  P.  and  Mulvihill,  J.  J.:  Offspring  of  cancer  patients.  In  Ramel ,  C. 
(Ed.):  Proceedings  of  the  Fourth  International  Conference  on  Environmental 
Mutagens"  New  York,  Alan  R.  Liss.  (In  Press) 
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CHECK  APPROPRIATE  BOX(ES) 

C  (a)  Human  subjects 
D   (a1)  Minors 
D   (a2)  Interviews 


n  (b)  Human  tissues  El  (c)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type.  Do  not  exceed  the  space  provided.) 

We  have  used  information  from  the  National   Center  for  Health  Statistics  (MCHS) 
and  Bureau  of  the  Census  to  create  a  comprehensive  data  base  concerning 
mortality  and  population  information  at  the  county  level.     Data  are  available, 
1950-1981,   for  cancer  mortality,   and  1965-78,   for  deaths  from  other  causes. 
Population  data  will   be  extended  and  corrected  when  the  1980  census  data  become 
available.     Three-dimensional    graphs  employing  these  data  are  one  example  of 
the  value  of  the  data  collection.     Under  development  are  systems  for  mapping 
counties  in  black-and-white,  for  projecting  cancer  mortality  in  coming  decades, 
and  for  grouping  counties  by  economic  subregions. 
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PROJECT  DESCRIPTIOM 


Name,  Titles,  Laboratory  and  Institute  Affiliations  of  Professional   Personnel 
Engaged  on  this  Project: 

R.   W.  Miller 

F.  W.  McKay 

R.  E.  Tarone 

P.  H.  Levine 

C.  E.  Land 


Chief 

CEB 

NCI 

Computer  Systems  Analyst 

CEB 

NCI 

Biostatistician 

BB 

NCI 

Medical  Officer 

CEB 

NCI 

Biostatistician 

EEB 

NCI 

Objectives: 

1.  To  develop  new  ways  for  evaluating  existing  cancer  mortality  data  for  the 
United  States  by  computer. 

2.  To  project  the  numbers  of  cancer  cases  expected  in  the  next  20  years  based  on 
changes  in  the  age  distribution  of  the  population;   e.g.,   the  baby  boom  of  the 
1950s. 

3.  To  provide  special   data  tabulations  to  others  on  request. 

Methods  Employed: 

The  data,  which  were  collected  by  the  National   Center  for  Health  Statistics  (NCHS) 
in  a  varying  format  from  year  to  year,  1950-1981,   have  been  reworked  into  a  common 
format.     The  widely  known  Atlases  of  Cancer  Mortality  in  the  U.S.   by  County  were 
the  first  results  from  studying  these  data.     Programs  have  now  been  developed  for 
creating  three-dimensional   graphs  of  cancer  mortality  rates  by  site,   race,   sex, 
calendar  year  and  age-group.     The  graphs  are  drawn  on  a  Calcomp  X-Y  plotter. 

The  most  efficient  use  of  computer  time  has  been  achieved  through  the  use  of 
programs  written  in  COBOL,  Fortran  or  Assembler.     Over  30  fast-running  programs 
are  used  to  keep  the  data  base  current.     Most  programs  are  run  often  enough   to 
keep  their  operation  efficient. 

1.  Economic  subgroups  of  counties  are  being  used  to  map  type-specific  cancers  to 
determine  high-risk  area's^     High  rates  of  nasopharyngeal   carcinoma  have  been 
observed  along  the  Gulf  "Coast  where  economic  subgroups  were  studied.     A  case- 
control    study  may  reveal    the  reason  for  this  geographic   (socioeconomic?) 

pecul  iarity. 

2.  Variability  in  the  high-risk  areas  obtained  when  different  years  are  used  as 
the  standard  for  age- adjustment  are  under  study  by  Mr.   McKay,   assisted  by 

Dr.   Robert  E.   Tarone  of  the  Biometry  Branch. 

3.  Mortality  will    be  studied  according  to  birth-cohorts. 
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Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

The  computer-generated  volumes  of  tables  and  graphs  of  national  cancer  mortality 
are  widely  used,  and  special  requests  are  frequently  received  and  information 
provided. 

Proposed  Course: 

Continue  to  use  and  improve  this  resource. 
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Springer-Verlog,  1985.  (In  Press)  '• 

Miller,  R.  W.:  Chemical  Pollutant.  In  Behrman,  R.  E.  and  Vaughan,  V.  C,  III 
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Scarpelli,  D.  6.  and  Craighead,  J.  E.  (Eds.):  The  Pathologist  and  the 
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Issues  Important  in  Developing  Basic  Radiation  Protection  Recommendations.  NCRP 
Publication  No.  6.  Sethesda,  MD,  National  Council  on  Radiation  Protection  and 
Measurements,  1985,  pp.  62-71. 

Miller,  R.  W.:  Genetic  and  familial  factors.  In  Calabresi,  P.,  Schein,  P.  S., 
and  Rosenberg,  S.  A.  (Eds.):  Medical  Oncology.  New  York,  MacMillan  Publishing 
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Miller,  R.  W.:  Introductory  remarks:  Biostati sties  in  cancer  research.  Environ. 
Health  Perspect.  (In  Press) 

Miller,  R.  W.:  Radiation  Injury.  In  Behrman,  R.  E.  and  Vaughan,  V.  C,  III 
(Eds.):  Nelson's  Textbook  of  Pediatrics.  14th  edition.  Philadelphia,  W.  B. 
Saunders ,  Co.  (In  Press) 

Miller,  R.  W.:  Some  persons  at  high  risk  of  lymphoprol iferative  diseases.  In 
McGrath,  I.,  O'Conor,  G.,  and  Ramot,  B.  (Eds.):  Pathogenesis  of  Leukemias  and 
Lymphoma.  Environmental  Influences.  New  York,  Raven  Press,  1984,  pp.  201-206. 
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SUMMARY  OF  WORK  (Use  standard  unreduced  type.  Do  not  exceed  the  space  provided.) 

To  develop  a  national  system  for  occupational  mortality  several  methods  are 
being  tested  or  explored  in  collaboration  with  other  agencies:  1)  updating 
the  Continuous  Work  History  Sample  (CWHS)  of  the  Social  Security 
Administration  (SSA)  with  Internal  Revenue  Service  (IRS)  information  on 
occupation  and  with  cause  of  death;  2)  development  of  a  program  for  state 
vital  statistics  offices  to  code  occupation  and  industry  on  the  death 
certificate,  information  now  generally  neglected;  and  3)  development  of  a 
large  file  of  subjects  of  past  Current  Population  Survey  (CPS)  samples  for 
periodic  collation  with  the  National  Death  Index  (NDI)  to  produce  mortality 
tables  by  occupation,  industry,  and  other  demographic  variables.  The 
available  CPS  samples  have  been  assembled  and  NHLBI  has  taken  the  lead  in  a 
project  to  link  that  CPS  aggregate  with  the  NDI.  For  the  present  and  some 
time  to  come  the  CPS  total  is  too  small  for  effective  work  on  cancer 
mortality.  A  mesothelioma  study  is  underway  in  which  the  SSA  is  experimenting 
with  the  construction  of  employment  histories  from  SSA  records.  This  does  not 
look  promising  from  a  cost  standpoint.  Efforts  are  continuing  to  obtain 
access  to  the  IRS  address  file  for  medical  research  and  to  enable  the  SSA  to 
create  industry-of-employment  cohorts  for  mortality  studies.  Success  has  been 
achieved  in  opening  up  the  SSA  address  file  to  NCI  investigators  and  it  is 
believed  that  the  way  has  been  cleared  for  NIH  investigators  to  obtain  Social 
Security  numbers  (SSN)  needed  for  mortality  checks  at  SSA.  Whether  SSNs 
obtained  from  SSA  may  be  used  to  obtain  addresses  from  IRS  remains  uncertain. 
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Names,  Titles,  Laboratory  and  Institute  Affiliations  of  Professional   Personnel 
Engaged  on  this  Project:" 

G.  W.   Beebe  Health  Statistician  CEB     NCI 

Objective^: 

1.  To  develop  and  facilitate  access  to  data  files  likely  to  be  useful  for 
epidemiologic  research. 

2.  To  encourage  the  linkage  of  large  administrative  data  files  in  the  interests 
of  epidemiologic  research. 

Methods  Employed: 

Experiments  are  designed  to  test  the  technical  feasibility  and  scientific  adequacy 
of  proposals  for  making  use  of  data  files  in  research  on  cancer  and  for  linking 
large  data  files  to  produce  new  information.  Methods  used  in  other  countries  with 
more  advanced  data  systems  are  studied  for  their  possible  usefulness  in  the  United 
States.  Legislative  changes  are  sought  in  the  interests  of  epidemiologic 
research. 

Major  Findings: 

1.  Work  continues  with  the  Internal  Revenue  Service  (IRS)  to  detennine  if  the 
occupational  entries  on  the  Form  1040  can  be  used  effectively  to  update  the 
Continuous  Work  History  Sample  (CWHS)  maintained  by  the  Social  Security 
Administration  (SSA). 

2.  The  usefulness  of  SSA  information  on  employment  histories  is  being  tested. 
The  SSA  will  provide  the  histories  of  200  men  for  comparison  with  parallel  data 
obtained  by  interviews  with  the  next-of-kin  in  a  case-control  study  of 
mesothelioma. 

3.  An  interagency  agreement  has  been  signed  with  the  SSA  for  obtaining  death 
certificates  and  cause  of  death  on  CWHS  as  a  tool  for  probing  for  differentials  in 
mortality  rates  that  may  provide  clues  to  carcinogenic  hazards  in  the  workplace. 
If  successful,  it  should  lead  to  a  retroactive  completion  of  data  to  1968  and  a 
forward  projection  after  1977.  The  United  States  would  then  have  a  national 
sample  with  which  at  least  the  major  industries  could  be  screened  for  carcinogenic 
hazards.  High  risks  could  be  made  the  subject  of  specifically  designed 
epidemiologic  studies.  This  work  will  also  create  public  use  tapes  enabling 
epidemiologists  to  use  working  population  controls  in  lieu  of  general  population 
controls  in  studies  where  the  "healthy  worker  effects"  hinders  mortality 
comparisons. 
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4.  Through  the  NIH/Census/NDI  Working  Group  it  was  determined  that  the  linking  of 
a  significant  part  (4.5  million)  of  the  1980  Census  with  the  Mational  Death  Index 
(NO I)  to  create  mortality  tables  in  relation  to  industry,  occupation,  and  other 
demographic,  geographic,  and  economic  facts  entered  on  the  Census  "long  form"  was 
possible  by  computer,  but  that  without  the  Social  Security  number  (SSN)  on  the 
Census  return  the  completeness  of  mortality  ascertainment  would  probably  never 
reach  90  percent.  This  work  also  showed  that  the  current  algorithm  used  by  the 
NDI  would  probably  match  correctly  only  about  80  percent  of  deaths  in  the  absence 
of  the  SSN.  The  basis  was  laid  for  a  more  effective  matching  algorithm  in  the 
future.  Present  efforts  focus  on  the  Current  Population  Survey  (CPS)  as  a 
substitute  for  the  1980  Census  sample.  Census  has  put  together  a  sample  of  about 
900,000  CPS  subjects  of  past  surveys  in  which  the  SSN  was  obtained.  This  sample 
is  too  small  for  NCI  purposes. 

5.  Various  legislative  proposals  were  reviewed  and  commented  upon,  and  a 
legislative  initiative  is  being  developed  with  lawyers  at  the  Department  level  to 
regain  access  to  the  IRS  address  file  for  epidemiologic  research,  an  access  that 
was  destroyed  by  the  Tax  Reform  Act  of  1976. 

6.  Although  Health  Care  Financing  Administration  (HCFA)  has  cooperated  with  NCI 
in  the  past,  providing  addresses  for  individuals  whom  NCI  investigators  needed  to 
locate,  and  samples  of  individuals  in  specific  areas  who  might  be  used  as 
controls,  it  had  not  been  possible  to  obtain  addresses  from  SSA.  The  need  for 
addresses  for  the  hepatitis  follow-up  study  provided  a  means  of  probing  SSA  policy 
as  to  the  disclosure  of  SSA  addresses  and  also  SSNs  and  after  considerable 
negotiation  and  the  intervention  of  Dr.  Brandt,  then  Assistant  Secretary  for 
Health,  it  was  possible  to  conclude  agreements  with  SSA  under  which  such 
information  has  been  provided.  It  is  still  not  clear,  however,  that  SSA's 
conditions  can  be  met  for  using  SSNs  obtained  from  SSA  to  procure  addresses  from 
IRS  through  NIOSH. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

The  work  on  epidemiology  data  sources,  which  is  organized  through  the  NCI  Working 
Group  on  Epidemiology  Data  Sources,  holds  promise  for  developing  better  research 
tools  and  opportunities  for  epidemiologic  research,  for  pointing  to  differential 
risks  that  may  deserve  more  intensive  study,  for  monitoring  changes  in 
carcinogenic  risk  at  the  mortality  level,  and  for  judging  the  impact  of  preventive 
programs  in  industry. 

Proposed  Course: 

The  search  for  neglected  data  bases  will  be  continued.  With  the  start  that  has 
been  made  in  the  area  of  occupational  mortality,  it  is  expected  that  one  or 
another  of  the  various  approaches  to  the  development  of  a  national  system  will  in 
time  succeed.  Efforts  will  be  continued  to  develop  all  the  apparent  options  for 
creating  this  information:  systematic  coding  of  the  information  on  the  death 
certificate;  the  CWHS  with  or  without  information  on  occupation,  or  perhaps  an 
even  larger  sample  of  Social  Security  account  numbers;  and  linkage  of  the  Current 
Population  Survey  to  the  National  Death  Index.  Efforts  will  be  continued  to  ease 
restrictions  on  the  access  of  health  researchers  to  major  Government  files,  such 
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as  the  IRS  address  list  and  the  Social  Security  records  of  employees  by  industry 
of  employment. 

Publications 

Beebe,  G.  W.:  Record  linkage:  Methodologic  and  legal  issues.  Arch.  Environ. 
Heal th  39:  169-172,  1984. 

Beebe,  G.W.:  Why  Are  Epidemiologists  Interested  in  Matching  Algorithms? 
Proceedings  of  Workshop  on  Exact  Matching  Methodologies,  May.  1985.  Washington 
Statistical  Society  and  the  Federal  Committee  on  Statistical  Methodology.  (In 
Press) 

Kurtzke,  J.  F.,  Beebe,  G.  W.  and  Norman,  J.  E.,  Jr.:  Epidemiology  of  multiple 
sclerosis  in  US  veterans.  3.  Migration  and  the  risk  of  MS.  Neurol .  35:  672-678, 
1985. 
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A-bomb  survivors.  Atomic  Energy  Commission — Department  of  Energy  workers,    the 
population  exposed  to  fallout  from  atmospheric  tests  at  the  Nevada  Test  Site, 
etc.,  have  been  studied  for  their  potential   to  provide  low-dose  risk 
estimates  for  radiogenic  cancer.     Only  some  combination  of  experimental    and 
theoretical   work,  with  epidemiologic  studies  at  higher  doses,  will   provide  a 
reliable  guide  to  such  risks.     Sources  of  variation  in  risk  estimates  for 
radiogenic  cancer  are  explored  for  their  significance  to  research  on 
carcinogenic  mechanisms  and  to  give  direction  to  epidemiologic  research. 
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PROJECT  DESCRIPTION 

Names,  Titles,  Laboratory  and  Institute  Affiliations  of  Professional  Personnel 
Engaged  on  this  Project: 

G.  W.  Beebe  Statistician  (Health)  CEB  NCI 

C.  E.  Land  Statistician  REB  NCI 

J.  D.  Boice  Chief  REB  NCI 

B.  W.  Wachholz  Chief  LLREB  NCI 

Objectives: 

1.  To  evaluate  the  carcinogenic  risk  of  low  levels  of  ionizing  radiation. 

2.  To  determine  the  limits  of  knowledge  of  the  carcinogenic  effects  of  ionizing 
radiation  and  suggest  research  needed  to  extend  that  knowledge. 

3.  To  suggest  how  knowledge  of  differential  risks  of  cancer  from  exposure  to 
ionizing  radiation  may  be  used  in  research  on  carcinogenic  mechanisms. 

Methods  Employed: 

A  continuing  analysis  is  made  of  the  literature  on  the  carcinogenic  effects  of 
ionizing  radiation.  Critical  reviews  are  prepared  and  needed  research  outlined. 
Membership  on  various  research  committees  provides  opportunities  for  both  gaining 
new  information  and  testing  the  soundness  of  interpretations. 

Major  Findings: 

1.  A  variety  of  exposures  to  ionizing  radiation  were  studied  for  their  potential 
contribution  to  the  estimation  of  the  carcinogenic  effects  of  low  doses.  From 
none  of  them  did  it  seem  likely  that  low-dose  estimates  of  any  considerable 
scientific  or  practical  value  would  be  forthcoming. 

2.  As  a  member  of  the  NIH  Working  Group  on  the  Radioepidemiological  Tables,  Dr. 
Beebe  contributed  to  methods  of  estimating  the  likelihood  that  a  cancer,  arising 
in  an  individual  with  known  exposure  to  ionizing  radiation,  might  have  been  caused 
by  that  exposure.  The  NIH  Radioepidemiological  Tables  were  published  in  1985. 

3.  Dr.  Beebe  is  a  member  of  the  National  Council  on  Radiation  Protection  and 
Measurements  Task  Force  comparing  radiation  and  chemical  carcinogenesis,  and  is 
responsible  for  a  chapter  on  the  human  data  on  radiation  carcinogenesis.  A  final 
version  was  prepared.  Together  with  Dr.  Robert  W.  Miller,  Dr.  Beebe  revised  the 
chapter  on  leukemia,  lymphoma,  and  multiple  myeloma  for  Dr.  Arthur  Upton's 
forthcoming  volume  on  radiation  carcinogenesis. 

4.  At  the  request  of  the  organizer  of  the  symposium.  Dr.  Beebe  was  invited  to 
participate  in  the  Symposium  on  the  Estimation  of  Human  Carcinogenic  Risks  at  the 
meeting  of  the  Radiation  Research  Society  in  May,  1985.  His  topic  was  "Recent 
Developments  in  Human  Risk." 
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Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

The  work  on  carcinogenic  effects  of  ionizing  radiation  provides  up-to-date 
descriptive  information  on  empirical  risks,  direction  for  epidemiologic  research 
efforts,  a  factual  basis  for  regulatory  standards,  and  a  stimulus  to  thinking 
about  the  underlying  biologic  meaning  of  observed  risk  differentials  in  the  human 
data. 

Proposed  Course: 

The  analysis  of  radiogenic  cancer  risk  estimates  will  be  continued,  with  special 
attention  to  differential  risks  associated  with  host  factors,  other  environmental 
risk  factors,  specific  tissues  and  organs,  time  from  exposure,  and  such 
characteristics  of  radiation  as  its  quality  and  dose-rate. 

Publications 

Beebe,  G.W.:  Hiroshima-Nagasaki:  The  balance  sheet  after  40  years.  In  Galle, 
P.,  Masse,  R.,  and  Nenot,  J.-C.  (Eds.):  I rradi ati ons  Acci dentel 1 es  et 
Therapeutiques.  Creteil,  France,  Faculte  de  Medecine,  1984,  pp.  2-26. 

Beebe,  G.  W.:  The  RERF  research  agenda  for  studies  of  radiation-induced  cancer. 
In  Prentice,  R.  L.  and  Thompson,  D.  J.  (Eds.):  Atomic  Bomb  Survivor  Data: 
Utilization  and  Analysis.  Philadelphia,  Society  for  Industry  and  Applied 
Mathematics,  1984,  pp.  251-273 . 

Boice,  J.  D.,  Jr.,  Beebe,  G.  W.,  and  Land,  C.  E.:  Absolute  and  relative  time- 
response  models  in  radiation  risk  estimation.  In  Proceedings  of  the  20th  Annual 
Meeting  of  the  National  Council  on  Radiation  Protection  and  Measurements. 
Bethesda,  MD,  National  Council  on  Radiation  Protection  and  Measurements,  1985,  pp. 
22-50. 

Miller,  R.  W.  and  Beebe,  G.  W.:  Leukemia,  lymphoma,  and  multiple  myeloma.  In 
Upton,  A.  C,  Albert,  R.  E.,  Burns,  F.,  and  Shore.  R.  (Eds.):  Radiation 
Carcinogenesis.  New  York,  Elsevier-North  Holland.  (In  Press) 

Neel ,  J.  v..  Miller,  R.  W.,  and  Beebe,  G.  W.:  Delayed  effects  from  the  exposure 
of  the  Japanese  to  Atomic  Bombs.  Bull.  Atomic  Scientists.  (In  Press) 

Rail,  J.  E.,  Beeoe,  G.  W.,  Hoel ,  D.  G.,  Jablon,  S.,  Land,  C.  E.,  Nygaard,  0.  F., 
Upton,  A.  L.,  Yalow,  R.  S.,  and  Zeve,  V.  H.:  Report  of  the  National  Institutes  of 
Health  Ad  Hoc  Working  Group  to  Develop  Radioepidemiological  Tables.  nTh 
Publication  No.  85-2748,  Washington,  DC,  U.S.  Government  Printing  Office,  1985, 
355  pp. 

Upton,  A.  C,  Albert,  R.  E.,  Barrett,  R.  E.,  Beebe,  G.  W.,  Nebert,  D.  W.,  Ray,  A. 
v.,  Tice,  R.,  Wilson,  R.,  and  Yuspa,  S.:  Report  of  the  NCRP  Task  Group  on  the 
Comparative  Carcinogenecity  of  Ionizing  Radiation  and  Chemicals.  Bethesda,  MD, 
National  Council  of  Radiation  Protection  and  Measurements.  (Tn  Press) 
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This  project  uses  a  variety  of  epidemiologic  techniques  in  conjunction  with 
collaborating  laboratories  to  investigate  the  relative  role  of  viruses  and 
genetics  in  human  virus-associated  tumors.  Emphasis  is  placed  on  the  inten- 
sive study  of  tumors  occurring  in  unusual  situations  suggestive  of  an  environ- 
mental etiologic  factor.  Evaluation  of  the  immune  response  to  specific  candi- 
date oncogenic  agents  and  a  search  for  chromosomal  or  other  genetic  markers 
are  performed  in  an  attempt  to  determine  whether  genetics  affects  the  response 
to  ubiquitous  viruses  in  the  appearance  of  malignancy.  Among  the  findings  in 
these  studies  are  the  following:  antibody  to  HTLV-III  was  detected  in  50  of 
75  serum  samples  collected  in  Uganda  in  1972-73  providing  strong  evidence  that 
sub-Saharan  Africa  is  the  origin  of  the  AIDS  virus;  analysis  of  data  provided 
by  the  Surveillance,  Epidemiology  and  End  Results  Program  (SEER)  indicated 
that  the  incidence  of  Burkitt's  lymphoma  (BL)  appears  to  be  increasing  in 
young  white  males  in  the  United  States  and  that  inflammatory  breast  cancer 
(IBC)  defined  clinically  may  be  a  distinct  entity  from  pathologically  defined 
IBC;  hormone  receptor  studies  support  the  hypothesis  that  rapidly  progressing 
breast  cancer  (RPBC),  as  determined  by  patient  history,  is  the  same  entity  as 
RPBC  with  objective  signs  of  redness,  warmth  and  edema.  A  geographic  cluster 
of  nasopharyngeal  carcinoma  (NPC)  and  BL,  two  neoplasms  associated  with  the 
Epstein-Barr  virus  (EBV),  was  identified  in  a  three-county  area  in  Texas;  a 
study  of  Greenland  Eskimos  and  Danes  demonstrated  that  early  primary  infection 
with  EBV  correlated  with  risk  of  developing  NPC. 
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PROJECT  DESCRIPTION 


Names,  Title,  Laboratory  and  Institute  Affiliations  of  Professional  Personnel 
Engaged  on  this  Project: 

P.  H.  Levine  Senior  Investigator  CEB  NCI 

R.  W.  Biggar  Senior  Investigator  EEB  NCI 

D.V.  Ablashi  Microbiologist  LCMB  NCI 

C.  Saxinger  Senior  Investigator  LTCB  NCI 

Objectives: 

To  identify  specific  individuals,  families,  or  populations  which  provide  evidence 
for  an  etiologic  role  of  viruses  in  the  appearance  of  cancer.  Laboratory  tests 
are  applied  to  search  for  specific  candidate  oncogenic  viruses  and,  in  addition,  a 
battery  of  assays  searching  for  genetic  markers  of  susceptibil ity  to  cancer  are 
applied. 

Methods  Employed: 

Individuals  in  multiple  case  cancer  families  or  individuals  with  cancer  occurring 
under  unusual  circumstances  or  after  unusual  exposures  are  identified  by 
attendance  on  ward  rounds,  at  clinical  meetings,  or  on  referral.  Populations  of 
individuals  at  high  risk  of  developing  cancer  or  with  unusual-  forms  of  cancer  are 
identified  by  collaborating  investigators  in  Tunisia,  Malaysia,  Denmark,  Ghana, 
and  other  parts  of  the  world.  Serum  samples,  tumors,  and  other  relevant  biologic 
specimens  are  stored  at  the  Tumor  Virus  Epidemiology  Repository,  which  is  located 
at  the  Frederick  Cancer  Research  Facility  in  Frederick,  Maryland,  and  are 
distributed  to  collaborating  laboratories  with  appropriate  assays  to  detect 
specific  viral  or  genetic  markers. 

Major  Findings: 

1.  Higher  frequencies  of  HTLV-I  and  -III  were  found  in  Uganda  than  in  the  rest  of 
Africa.  An  intermediate  rate  of  infection  was  found  in  Ghana.  The  sera  used  for 
the  study  were  part  of  the  collection  of  the  Tumor  Virus  Epidemiology  Repository 
in  Frederick,  Maryland.  The  frequency  of  HTLV-I II,  67%  in  sera  from  Uganda 
collected  before  1973,  is  evidence  that  Africa  is  the  source  of  this  virus,  which 
is  the  probable  etiologic  agent  of  AIDS.  The  infection  in  Africa  may  be 
asymptomatic,  may  involve  less  pathogenic  strains  than  those  that  induce  AIDS, 
and/or  may  encounter  resistance  in  populations  that  have  long  been  exposed. 
Another  possibility  is  that  the  infection  is  less  pathogenic  when  it  is  not 
transmitted  by  homosexual  contact  or  injection. 

2.  Family  studies  revealed  striking  occurrences  of  breast  cancer  in  two  black 
families  and  a  Fanconi-like  anemia  in  a  father,  his  brother  and  two  daughters,  one 
of  whom  also  developed  acute  myelomonocytic  leukemia.  Laboratory  studies  were 
undertaken  to  clarify  the  pathobiology  of  these  occurrences  and  to  attempt  to 
determine  the  risk  of  disease  in  currently  unaffected  family  members. 

3.  Hormonal  studies  in  Tunisian  breast  cancer  patients  indicated  a  similarity 
between  rapidly  progressing  breast  cancer  (RPBC)  in  Tunisia  and  inflammatory 
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breast  cancer  (IBC)   in  the  United  States.     An  evaluation  of  the  SEER  data  on  IBC 
in  the  United  States  indicated  that  pathologic   identification  of   inflammatory 
breast  cancer  has  a  greater  prognostic  impact  than   the  clinical    description  of 
IBC. 

4.  Seroepidemiologic  studies  showed  that  Danish  children  and  adults   in  Greenland, 
an  area  with  an  increased  incidence  of  nasopharyngeal    carcinoma,   have  higher 
antibody  titers  to  Epstein-Barr  virus  than  Danes   remaining  in  Denmark. 

5.  To  determine  the  representative  nature  of  the  American  Burkitt's  Lymphoma 
Registry,   population-based  data  on  American  Burkitt's  lymphoma  were  collected  from 
the  Surveillance,   Epidemiology  and  End  Results  (SEER)  Program  and  national 
mortality  data.     Among  the  findings  from  these  data  were:     1)   the  first 
approximation  of  incidence  rates  in  the  United  States  (1.4/mmion  for  males  and 
0.4/million  for  females),   the  group  most  at  risk  being  males  at  ages  0-14  with  a 
rate  of  3/million;     2)   the  documentation  of  a  marked  preponderance  of  BL  in  young 
males  (incidence  and  mortality  data  reflecting  a  6:1  male:female  ratio  under  age 
14  years);   3)   the  confirmation  of  the  relative  underrepresentation  of  blacks   in 
the  American  BL  population;   and  4)   the  confirmation  of  the  findings  of  the  ABLR  as 
to  the  curability  of  BL  for  patients  with  a  disease-free  status  of  at  least  two 
years  following  chemotherapy. 

6.  Among  the  investigations  of  cancer  occurring  in  unusual   circumstances,   one 
study   involved  a  cluster  of  three  young  patients  with  nasopharyngeal    carcinoma  and 
three  with  BL  occurring  in  a  three-county  area  in  Texas.     This  was  the  first 
report  of  geographic  clustering  of  these  two  EBV-related  diseases. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

Genetic  susceptibility  to  oncogenic  viruses  in  individuals,   families,   and/or 
populations  and  the  interaction  of  environmental    factors  and  genetics  can  be 
studied  in  depth  by  new  laboratory  techniques.     This  project  has  provided 
information  and  clinical    specimens  useful    in  studying  the  pathogenesis  of  cancer. 
Breast  cancer  is  one  of  the  most  coimion  tumors  of  women  worldwide  and  is  a 
significant  public  health  problem  in  the  United  States.     The  development  of  a 
strong  collaborative  effort  between  the  National   Cancer  Institute  and  the  Institut 
Salah  Azaiz  in  Tunisia  is  of  great  value  in  that  it  provides  access  to  a  group  of 
patients  with  rapidly  progressing  breast  cancer  (RPBC).     The  high  frequency  of 
RPBC  in  Tunisia  allows  information  on  this  entity   to  be  accumulated  more  rapidly 
than  in  the  United  States.     Clinical    and  pathological    data  thus  far  indicate   that 
RPBC  in  Tunisia  is   no  different  than  fulminating  breast  cancer  in  the  United 
States  and,   therefore,   information  obtained  from  the  Tunisian  patients  would  be 
directly  applicable  to  breast  cancer  patients   in  the  United  States.     The  finding 
in  breast  cancer  of  the  high  content  of  antigen  cross-reacting  with  MMTV  indicates 
that  human  material   will   be  available  that  will   accelerate  studies  on  the 
involvement  of  viruses  in  the  cause  of  breast  cancer.     The  chemotherapy   studies 
have  already  been  of  value  to  breast  cancer  patients   in  the  United  States  and   the 
results  of  these  studies  are  encouraging  American  chemotherapists   to  treat 
patients  with  RPBC  who  in  the  past  had  not  been  treated  with  chemotherapy.     The 
immunologic  studies  demonstrate  the  integrity  of  the  immune  system  in  patients 
with  RPBC,   providing  guidelines  to  management  of  such  patients. 
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Continued  development  of  the  Tumor  Virus  Epidemiology  Repository  (TVER)    is 
assisting  in  the  application  of  newer  laboratory  techniques  to  studies  of   the 
genetic  susceptibility  to  viruses  in  individuals,   families,   and/or  populations  at 
risk  of  developing  cancer.     Initially  developed  for  the  study  of  the  role  of 
Epstein-Barr  virus  in  the  etiology  of  Burkitt's  lymphoma  in  Ghana,   the  TVER   is 
also  being  applied  to  studies  on  the  role  of  HTLV  in  the  etiology  of  T-cel 1 
leukemia  and  EBV  in  the  etiology  of  NPC.     Should  other  candidate  oncogenic  viruses 
be  identified,   the  TVER  will   be  of  great  value  in  epidemiologic  studies  of  such 
viruses  in  different  parts  of  the  world. 

Proposed  Course: 

A  follow-up  of  BL  patients  identified  through  the  ABLR  will   investigate  the 
possible  familial ity  of  BL  and  examine  whether  the  epidemiologic  features  of  EBV- 
associated  BL  in  the  United  States  differ  from  non-EBV  associated  BL.     The 
collection  of  sera  and  tumors  from  American  BL  patients  is  expected  to  add  to 
current  knowledge  regarding  the  uniformity  and  significance  of  the  8;14  trans- 
location in  this  disease  as  well   as  the  presence  of  oncogenes  in  the  tumor. 

In  addition  to  ongoing  studies  in  MPC,   new  projects  will   concentrate  on  two  areas: 
the  role  of  genetics  in  the  etiology  of  NPC  and  the  assessment  of  the 
heterogeneity  of  NPC.     Genetic  studies  will   include  the  identification  of  familial 
NPC  in  Chinese  living  in  Canton,   Fukkien,  Malaysia  and  Singapore,   and  the  search 
for  specific  chromosomal   abnormalities  in  tumors  obtained  from  NPC  patients. 
Studies  on  the  heterogeneity  of  NPC  will   emphasize  the  collection  of  paraffin 
blocks  from  cohorts  in  different  parts  of  the  world  to  address  the  question  of 
whether  NPC  is  two  diseases--EBV-associated  undifferentiated  NPC  and  keratinizing 
non-EBV-associated  NPC— or  whether  there  is  a  spectrum  perhaps  affected  by  degree 
of  host  response.     The  observation  of  elevated  EBV  titers  in  Greenland  Danes  will 
be  pursued  by  longitudinal   follow-up  of  Danish  migrants  to  Greenland  for  serologic 
changes  and  subsequent  incidence  of  NPC. 

The  TVER  will   expand  its  collection  of  specimens  to  include  NPC  cases  and  controls 
from  Malaysia  and  BL  cases  and  controls  from  Tunisia.     A  new  effort  in  the 
Repository,  based  on  advances  in  the  immunodetection  of  a  variety  of  antigens  in 
formalin-fixed  tissue,  will   be  to  develop  a  repository  of  slides  from  NPC  and 
breast-cancer  patient  studies  which  will   be  available  for  other  immunoepidemio- 
logic  studies  as  reagents  become  available. 

The  studies  in  breast  cancer  will   be  continued  with  a  more  in-depth  epidemiologic 
study  of  the  risk  factors  for  aggressiveness  associated  with  the  disease  in 
Tunisia.     Findings  from  this  study  will   be  applied  to  a  comparable  study  of 
inflammatory  breast  cancer  in  the  United  States.     An  immunoperoxidase  study  will 
be  applied  to  a  series  of  breast  cancer  patients  in  the  United  States  and  other 
countries   in  order  to  further  determine  the  etiologic  and  prognostic   significance 
of  this  antigen  in  breast  cancer.     More  sensitive  antibodies  will   be  applied  to 
the  study  of  familial    breast  cancer  to  possibly  identify  the  individuals   in  breast 
cancer  families  who  might  be  at  high  risk  of  developing  breast  cancer. 
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The  study  is  based  on  the  epidemic  of  50,000  cases  of  viral    hepatitis  in  the 
United  States  Army  in  1942,   traced  to  yellow  fever  vaccine  prepared  by  the 
Rockefeller  Foundation  and  contaminated  with  a  virus  of  hepatitis,   now 
thought  to  have  been  the  hepatitis  B  virus  (HBV).     A  serologic  survey  to 
identify  the  virus  with  certainty  is  being  performed  by  the  Veterans 
Administration  (VA)   and  the  Liver  Diseases  Section  of  the  National    Institute 
of  Arthritis,  Diabetes,   and  Digestive  and  Kidney  Diseases  on  about  600  men, 
200  who  suffered  from  acute  hepatitis  during  the  1942  epidemic,  200  who 
received  vaccine  from  one  of  the  seven  contaminated  lots  but  were  not 
clinically  ill,   and  200  who  did  not  receive  the  Rockefeller  vaccine.     Two 
epidemiologic  studies  are  being  performed  with   the  Medical   Follow-up  Agency 
of  the  National   Research  Council:     1)   a  mortality  study  of  three  cohorts  of 
20,000  men  each  defined  as  in  the  serologic  survey,  with  primary  liver 
cancer  the  chief  end-point;     and  2)   a  case-control    study  of  an  estimated 
1,400  WWII  Army  Veterans  discharged  from  VA  hospitals  for  primary  liver 
cancer  and  2,800  matched  controls,   the  comparison  to  be  based  on 
immunization  history  with  attention  to  the  lot  number  of  the  yellow  fever 
vaccine. 
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PROJECT  DESCRIPTION 

Names,  Titles,  Laboratory  and  Institute  Affiliations  of  Professional   Personnel 
Engaged  on  this  Project: 

G.  W.  Beebe  Statistician  (Health)  CEB     NCI 

Objectives: 

To  confirm  epidemiologic  opinion  that  the  virus  responsible  for  the  1942  epidemic 
was  hepatitis-B  virus  (HBV);   to  test  the  HBV-primary  hepatocellular  carcinoma 
(PHC)   hypothesis  in  an  area  of  low  natural   incidence  with  a  point-source  infecticr 
of  healthy  young  males;   to  determine  the  long-term  (40  years)   persistence  of  the 
type  B  antigen  and  antibodies;   to  contrast,   as  to  later  PHC,  men  with  acute 
icteric  hepatitis  following  yellow  fever  vaccination  with  men  vaccinated  with  the 
same  contaminated  lots  but  showing  no  evidence  of  clinical   disease;   to  estimate 
the  likelihood  of  chronic  hepatitis   in  40-year  survivors  of  infection  with  HBV;    tc 
test  the  hypothesis  that  the  pathogenesis  of  HBV-associated  PHC  requires  a  prior 
cirrhotic  stage;   to  explore  other  aspects  of  the  natural    history  of  viral 
hepatitis,   e.g.,   its  relation  to  cirrhosis;   and  to  explore  host  and  environmental 
factors  for  their  possible  influence  on  the  association  between  HBV  and  PHC. 

Methods  Employed: 

Assays  for  hepatitis  viruses  have  become  available  that  will   positively  identify 
persons  with  previous  hepatitis  A  or  B  virus  infection  and  those  chronically 
infected  with  HBV.     Blood  is  being  obtained  from  about  200  men  in  each  of  the 
three  groups  described  above  and  tested  for  serum  aminotransferases,  HBsAg,   anti- 
HBs,   anti-HBc,   anti-HAV,  HBeAg,   HBsAg  subtype,  DNA-polymerase  activity,  HBsAg 
titer,   and  serum  levels  of  HBV-DNA. 

The  three  cohorts  for  the  mortality  study  (and  the  serologic  survey)   have  been 
defined  on  the  basis  of  existing  records  of  the  Medical   Follow-up  Agency  and  the 
National   Personnel   Records  Center  in  St.  Louis.     Establishment  of  the  cohorts  was 
straightforward  except  for  Group  II,  men  who  received  contaminated  vaccine  without 
becoming  clinically  ill.     Because  the  1973  fire  caused  extensive  damage  to  the 
Army  WWII   records  stored  in  St.   Louis,  most  immunization  records  are  no  longer 
available  and,   for  most  men,   vaccine  lot  number  was  inferred  from  their  presence 
in  units  known  (from  the  records  of  clinical   cases)   to  have  received  contaminateo 
vaccine  at  particular  times. 

The  cohorts  have  been  traced  forward  for  mortality  through  the  records  of  the  VA 
system  and  will    also  be  cleared  against  the  National   Death  Index.     Until   October 
1981  the  VA  extended  a  cash  burial   benefit  as  well   as  a  flag  and  a  burial   plot  te- 
al 1    honorably  discharged  war  veterans,   and  this  mortality  ascertainment  system  ha; 
been  shown  to  be  95  percent  complete.     Death  certificate  diagnoses  of  liver  cance; 
and  other  liver  diseases  are  to  be  investigated  through  hospital    records  and  any 
available  pathology  material    to  refine  the  comparisons  as  to  risk  of  death  from 
primary  hepatocellular  carcinoma. 
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Because  the  definition  of  Group  II  is  somewhat  indirect,  a  case-control  study  is 
being  performed  on  the  basis  of  VA  hospital  discharges  for  primary  liver  cancer. 
The  case-control  study  will  yield  more  certain  evidence  of  vaccine  lot  number  than 
the  cohort  study,  and  there  will  be  many  more  evidential  immunization  registers  in 
the  case-control  study  than  there  will  be  deaths  from  liver  cancer  in  the  cohort 
study.  The  case-control  study  alone  would  be  inadequate,  however,  because  the 
selection  of  men  for  VA  hospitalization  is  completely  unknown  with  respect  to  the 
variables  under  study. 

The  estimated  1,400  VA  hospital  cases  of  liver  cancer  in  WWII  Army  veterans  and 
the  2,800  matched  controls  will  be  traced,  through  military  records  in  VA  claims 
folders  and  the  remaining  records  on  file  in  St.  Louis,  for  evidence  of  yellow 
fever  vaccine  lot  number  so  that  a  comparison  might  be  made  as  to  the  frequency  of 
contaminated  lots  in  each  group.  This  comparison  will  then  be  refined  by  review 
of  the  liver  cancer  diagnoses  in  the  evidential  cases. 

Major  Findings: 

The  serologic  survey  has  already  shown  that  the  viral  contaminant  in  the  vaccine 
must  have  been  hepatitis  B,  and  that  the  number  of  chronic  carriers  42-43  years 
after  infection  is  very  small. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

Although  many  lines  of  evidence  associate  HBV  with  PHC,  especially  in  Asia  and 
Africa,  there  is  great  uncertainty  as  to  1)  the  probability  that  a  single  adult 
exposure  will  induce  the  chronic  carrier  state  thought  to  lead  to  liver  cancer, 
2)  the  persistence  of  the  carrier  state,  and  3)  the  role  of  cirrhosis  in  the 
pathogenesis  of  liver  cancer.  In  addition,  the  long-term  natural  history  of  viral 
hepatitis  remains  ill-defined,  especially  with  reference  to  the  likelihood  of 
chronic  hepatitis  and  cirrhosis. 

This  study  should  make  a  positive  contribution  to  the  viral  etiology  of  cancer  as 
illustrated  by  the  relationship  between  HBV  and  PHC.  It  should  also  further  our 
knowledge  of  the  natural  history  of  HBV  generally. 

Proposed  Course: 

As  outl ined  above. 

Publications 

None;  one  scientific  presentation  of  preliminary  serologic  results. 
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ANNUAL  REPORT  OF 
THE  ENVIRONMEiNlTAL  EPIDEMIOLOGY  BRANCH 
NATIONAL  CANCER  INSTITUTE 

October  1,  1984  through  September  30,  1985 

The  objective  of  the  Environmental  Epidemiology  Branch  (EEB)  is  to  generate 
and  test  ideas  concerning  the  environmental  and  host  determinants  of  cancer  by 
a  broad  range  of  epidemiologic  studies  based  on  knowledge  and  application  of 
clinical  medicine  and  oncology,  statistical  methodology,  new  developments  in 
carcinogenesis,  and  resources  best  available  at  the  national  level. 

For  the  second  year  in  a  row,  a  major  change  directly  affecting  the  EEB 
occurred  within  the  Epidemiology  and  Biostatistics  Program.  Specifically,  as 
part  of  a  reorganization  and  upgrading  of  the  Biostatistics  Branch  (BB)  within 
the  Program,  the  entire  Analytical  Studies  Section  from  the  EEB  was 
transferred  to  become  a  Section  within  the  BB.  Or.  William  Blot  remained  as 
Section  Chief  and  also  was  named  the  Chief  of  the  Biostatistics  Branch.  Other 
departures  from  the  Branch  included  Drs.  David  Tollerud  and  Arlene  Kantor, 
both  of  whom  completed  their  Staff  Fellowships.  Ms.  Marian  Heid  retired  from 
Federal  service  after  a  number  of  years  working  as  a  nosologist  for  NCI  and 
NIOSH,  and  Dr.  Mark  Greene,  Deputy  Branch  Chief,  left  to  enter  the  private 
practice  of  oncology. 

Joining  the  Occupational  Studies  Section  within  the  past  year  in  a  cancer 
expert  position  was  Dr.  Richard  Hayes.  Dr.  Hayes  is  an  epidemiologist  with 
seven  years  of  experience  beyond  his  doctoral  degree,  mostly  in  the  conduct  of 
cancer  epidemiology  in  the  Netherlands.  A  number  of  students  have  also  been 
working  on  projects  within  the  Branch  over  the  past  year.  Ms.  Janet  Stanford 
and  Ms.  Audrey  Saftlas  of  Johns  Hopkins  University  worked  on  their  doctoral 
thesis  topics  as  guest  researchers.  Ms.  Karen  Tashima,  a  medical  student 
from  Columbia  University,  and  Ms.  Denise  Riedel,  a  public  health  student  from 
Yale  University,  were  selected  for  the  summer  fellowship  program.  Dr.  Mads 
Melbye,  a  physician-epidemiologist  from  Denmark,  joined  the  program  as  a 
visiting  researcher  to  pursue  more  intensively  a  continuing  series  of  studies 
of  AIDS. 

RESEARCH  PROGRAM 

The  Branch  conducts  a  broad-based  research  program  with  respect  to  exposures 
assessed,  types  of  cancers  evaluated,  and  specific  methods  employed.  In  order 
to  summarize  these  activities,  we  often  group  individual  studies  into 
categories  which  describe  integrated  programs  of  study  focused  in  particular 
areas. 
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Descriptive  Studies:  To  identify  systematically  geographic  variation  in 
clustering  of  cancer  mortality,  the  Branch  has  analyzed  U.S.  cancer  mortality 
on  a  county  level.  In  the  past,  cancer  death  rates  were  developed  and 
published  along  with  maps  illustrating  the  variation.  Relating  these  patterns 
to  demographic  and  potential  exposure  information,  that  were  also 
characterized  at  the  county  level  through  correlational  or  hypothesis- 
generating  studies,  often  led  to  a  series  of  hypotheses  about  the  reasons  for 
observed  cancer  patterns. 

Activity  in  this  area  has  been  purposefully  reduced  within  the  past  several 
years  in  order  to  allow  more  data  to  accumulate.  Within  the  past  year,  the 
availability  of  30  years  of  cancer  mortality  data  led  to  the  development  of  a 
series  of  cancer  maps  illustrating  the  changes  in  cancer  mortality  within 
geographically  defined  aggregations  of  counties  known  as  state  economic  areas. 
These  maps  have  highlighted  not  only  the  national  trends  in  cancer  mortality 
by  specific  anatomic  site,  but  have  identified  those  areas  experiencing 
unusual  time  trends  in  cancer  risk.  Using  these  data,  we  have  begun  to  engage 
in  the  same  types  of  correlational  studies  described  above  in  order  to 
generate  hypotheses  and  choose  tumor  types  and  geographic  locales  where 
targeted  analytic  studies  might  uncover  emergent  cancer  risks. 

Field  Studies  in  High-Risk  Areas:  A  substantial  proportion  of  field  studies 
in  high-risk  areas  of  the  U.S.  and  the  rest  of  the  world  have  been  the 
responsibility  of  members  of  the  Analytical  Studies  Section,  which  was  part  of 
the  EEB  for  approximately  one  half  of  this  fiscal  year  and  was  transferred  to 
the  Biostatistics  Branch  for  the  remainder  of  the  year.  For  this  reason,  a 
more  extensive  discussion  of  this  particular  program  area  is  contained  in  the 
Annual  Report  of  the  Biostatistics  Branch.  In  brief,  within  the  U.S.  there 
was  some  activity  within  the  past  year  on  a  variety  of  case-control  studies 
involving  lung  cancer  in  New  Jersey,  coastal  Texas,  and  Louisiana;  renal  cell 
and  renal  pelvis  malignancies  in  Minnesota;  bladder  cancer  in  rural 
New  England;  esophageal  cancer  in  coastal  South  Carolina;  nasal  cancer  in 
Morth  Carolina  and  Virginia;  and  stomach  and  pancreatic  cancer  in  southern 
Louisiana.  Internationally,  case-control  studies  of  cancers  of  the  esophagus, 
stomach,  lung,  and  choriocarcinoma  were  begun  in  areas  of  China  at  high  risk 
for  these  tumors,  while  a  case-control  study  of  gastric  cancer  was  initiated 
in  high-risk  areas  of  Italy. 

Highlights  of  results  from  some  of  these  studies  include  identification  of 
ethnic  factors,  cigarette  smoking,  and  (among  women)  high  relative  weight  as 
a  risk  factors  for  renal  adenocarcinoma.  Cigarette  smoking  and  long-term 
use  of  certain  analgesics  were  identified  as  risk  factors  for  renal  pelvis 
cancer.  While  data  from  the  lung  cancer  studies  are  still  being  analyzed,  a 
number  of  high-risk  occupations,  including  work  in  shipyards  and  the 
construction  industry,  have  thus  far  been  identified.  Much  of  the  excess  risk 
of  bladder  cancer  in  rural  New  England  seems  to  be  attributable  to  prior  work 
in  the  leather  and  textile  industries.  Risk  factors  for  nasal  cancer  include 
exposure  to  wood  dust  for  adenocarcinoma  and  cigarette  smoking  for  squamous- 
cell  malignancies. 
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Descriptive  observations  throughout  the  U.S.  and  elsewhere  are  continually 
evaluated  for  high-risk  areas  where  analytic  studies  might  be  expected  to 
yield  clues  to  etiology  of  the  tumors  that  occur  excessively.  Most  recently, 
a  multi-center,  case-control  study  of  cancer  of  the  uterine  cervix  has  been 
initiated  in  Latin  America  to  elucidate  reasons  for  the  very  high  rates  in 
this  part  of  the  world.  A  particular  focus  of  this  study  will  be  the  role  of 
the  so-called  "male  risk  factor"  among  sexual  partners  of  cases. 

Occupational  Studies:  Epidemiologic  studies  of  occupational  groups  are 
valuable,  since  workers  often  have  heavy  and  prolonged  exposures  to  suspect 
carcinogens.  Studies  of  these  groups  can  therefore  lead  to  measures  to  reduce 
the  risk  to  workers,  and  can  identify  the  potential  hazard  of  agents  which  are 
also  found  in  the  general  environment.  In  addition,  detailed  studies  of 
groups  occupationally  exposed  to  known  carcinogens  can  provide  insights  into 
the  basic  mechanisms  of  human  carcinogenesis.  The  Branch  initiates  studies  in 
the  occupational  area  to  (a)  explain  unusual  geographic  distributions  of 
cancer  incidence  or  mortality,  (b)  identify  high-risk  subgroups  within  broad 
industrial  categories,  (c)  pursue  clues  provided  by  animal  bioassays  or 
clinical  observations,  and  (d)  assist  outside  agencies  or  institutions  in 
evaluating  1;he  health  experience  of  workers. 

Several  different  proportional  mortality  studies  and  death  certificate-based 
case-control  studies  were  performed  in  order  to  generate  hypotheses  about 
occupational  causes  of  malignancy  which  could  be  tested  more  robustly  in 
subsequent  analytic  studies.  A  proportional  mortality  study  of  embalmers 
exposed  to  formaldehyde  and  other  fixatives  revealed  an  excess  of  leukemia  and 
cancer  of  the  brain.  Proportional  mortality  evaluation  of  professional 
artists  exposed  to  paints  and  solvents  revealed  an  excess  risk  of  leukemia  and 
bladder  cancer.  Using  death  certificates,  case-control  studies  of  prosta.te 
and  colon  cancers  failed  to  find  any  excess  risk  associated  with  work  in  the 
textile  industry,  an  association  suggested  by  other  reports.  A  death 
certificate-based  case-control  study  of  chronic  lymphatic  leukemia  indicated 
an  excess  risk  among  farmers,  particularly  in  areas  associated  with  cattle 
production,  while  excess  risks  of  myeloid  leukemia  tended  to  be  associated 
with  farming  in  areas  where  corn,  hog,  and  chicken  production,  along  with 
pesticide  and  fertilizer  use,  were  high. 

The  large  nation-wide  cohort  study  of  close  to  300,000  veterans,  which  had 
been  conducted  to  evaluate  the  risk  associated  with  tobacco  use,  was  re- 
analyzed to  assess  risks  associated  with  the  reported  occupation  and  industry 
of  the  subjects.  The  information  on  tobacco  use  allowed  appropriate  control 
for  this  potential  confounding  variable  in  a  hypothesis-generating  case- 
control  evaluation.  Excesses  of  lung  cancer  were  noted  among  shipyard 
workers,  truck  drivers,  and  railroad  workers.  A  provocative  pattern  of 
elevated  risks  for  stomach  cancer  was  noted  among  carpenters,  machinists,  and 
steel  workers,  and  may  reflect  exposure  to  dusts  and  abrasives. 

A  number  of  analytic  case-control  and  cohort  investigations  were  also 
conducted  to  test  a  variety  of  hypotheses.  In  one  investigation  of  bladder 
cancer  in  New  England,  a  50  percent  excess  risk  was  noted  among  truck  drivers. 
This  risk  rose  to  over  two-fold  for  those  employed  five  or  more  years,  thus 
confirming  an  earlier  study  of  the  Branch  implicating  automobile  emissions 
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as  a  potential  risk  factor.  In  another  study  of  bladder  cancer,  a  three-fold 
excess  risk  was  found  among  professional  artists,  which  was  duration-related 
and  was  not  altered  by  control  for  cigarette  smoking.  This  confirmed  the 
earlier  lead  noted  by  the  proportional  mortality  study. 

An  evaluation  of  a  screening  program  among  pattern  makers  for  colorectal 
cancer  and  polyps,  developed  after  the  identification  of  an  excess  risk  of 
colon  cancer  in  this  group,  uncovered  a  2.5-fold  excess  risk  of  colon  cancer. 
Further  analyses  were  unable  to  link  the  excess  to  any  specific  characteristic 
of  pattern  making. 

In  a  collaborative  venture  with  several  national  Swedish  agencies,  record- 
linkage  studies  in  this  country  were  performed  linking  cancer  incidence  data 
with  information  on  occupation  and  industry.  These  studies  detected  a 
relationship  between  the  risk  of  mesothelioma  and  occupation  including 
mechanics,  plumbers,  painters,  pulp  workers,  tire  workers,  and  workers  in 
the  shipbuilding  and  railroad  equipment  industry,  as  well  as  in  the  sugar 
refinery  industry.  In  addition,  an  excess  risk  of  kidney  cancer  was  linked  to 
work  in  the  leather  industry. 

Several  large  analytic  investigations  completed  field  operations  in  the  past 
year  and  are  currently  being  analyzed.  This  includes  a  large-scale  cohort 
investigation  of  workers  exposed  to  formaldehyde  in  five  separate  industries 
in  which  approximately  30,000  exposed  workers  and  over  4,000  deaths  are  being 
related  to  job  title  and  the  level  of  exposure.  Also  under  analysis  are  two 
studies  of  non-Hodgkin's  lymphoma,  one  of  adult  leukemia,  and  one  of  soft- 
tissue  sarcoma,  all  in  areas  with  an  extensive  agricultural  industry. 
Analyses  are  focusing  on  the  reasons  for  excesses  of  lymphoma  and  leukemia 
among  farmers,  as  well  as  suggestions  that  lymphomas  and  soft-tissue  sarcomas 
may  be  related  to  specific  pesticide  exposures. 

A  number  of  other  analytic  investigations  continue  in  the  field.  Included  are 
case-control  investigations  of  brain  tumors  in  geographic  locations  where  the 
petrochemical  industry  is  concentrated,  case-control  evaluations  of  risk 
factors  for  mesothelioma,  and  cohort  studies  of  a  large  group  of  airplane 
maintenance  workers  and  an  industry-based  study  of  acrylonitrile.  This  year 
staff  scientists  also  reviewed  important  current  topics  in  occupational  cancer 
including  formaldehyde,  silica  and  other  nonorganic  dusts,  and  herbicides  for 
publication  or  presentation  at  scientific  meetings  or  to  the  Congress,  or  to 
regulatory  and  other  review  bodies. 

Medicinal  Agents:  The  Branch  conducts  a  variety  of  studies  to  assess  drug- 
induced  cancer.  The  rationale  for  this  is  two-fold.  Such  studies  have 
been  valuable  in  the  discovery  of  previously  unrecognized  carcinogenic 
hazards,  and  they  have  allowed  insights  into  mechanisms  of  carcinogenesis. 
This  has  been  so,  not  necessarily  because  of  the  presence  of  a  large  burden 
of  drug-induced  cancer  in  our  society,  but  rather  because  drug  exposure 
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usually  involves  'nigh  doses  which  can  be  assessed  by  standard  epidemiologic 
approaches.  In  conducting  this  program,  epidemiologic,  clinical,  and 
laboratory  observations  are  monitored  for  candidate  drugs  that  can  be 
evaluated  for  carcinogenic  effects  utilizing  special  resources  developed  by 
the  Branch.  These  resources  include  the  monitoring  of  clinical  trials  for 
long-term  effects,  follow-up  of  specific  patient  populations,  intensive  case- 
control  investigations,  and  record-linkage  studies  within  prepaid  health 
plans.  In  recent  years,  the  focus  of  this  program  has  been  primarily  on 
hormonal  medications  and  cytotoxic  drugs,  although  a  variety  of  other  agents 
have  also  been  evaluated. 

Analysis  of  a  large  case-control  study  of  breast  cancer  done  within  the 
context  of  a  mammography  screening  project  revealed  no  excess  risks  associated 
with  the  use  of  thyroid  or  anti-hypertensive  medications.  However,  women  with 
untreated  hypothyroidism  or  goiter  had  a  significantly  reduced  risk  of  breast 
cancer.  In  addition,  while  there  was  no  overall  excess,  long-term  users  of 
rauwolfia  compounds  for  the  treatment  of  hypertension  did  appear  to  experience 
some  elevation  in  risk.  Analysis  of  the  relationship  of  estrogen  replacement 
therapy  and  the  risk  of  benign  breast  disease  diagnosed  within  this  screening 
program  revealed  an  excess  risk  that  was  related  to  duration  of  estrogen  use, 
rising  to  approximately  two-fold  among  those  who  had  used  estrogens  for  15 
years  or  longer.  Analyses  of  two  separate  case-control  studies  of  cancer  of 
the  uterine  cervix  have  revealed  a  significant  excess  risk  associated  with  the 
use  of  oral  contraceptives  which  appears  to  be  related  to  duration  of  use. 
Those  who  have  used  oral  contraceptives  for  5  or  more  years  have  a  two-fold 
risk  of  cervical  cancer,  after  controlling  for  all  other  relevant  confounding 
factors. 

Preliminary  analyses  of  a  medical  record  review  case-control  study  of  ovarian 
cancer  in  prepaid  health  plans  revealed  no  relationship  with  the  use  of 
exogenous  estrogens,  a  slight  protective  effect  associated  with  oral 
contraceptive  use,  and  the  suggestion  of  an  increased  risk  either  with  the  use 
of  progestational  drugs  or  with  the  indication  for  which  such  drugs  were  used 
(primarily  abnormal  uterine  bleeding  at  ages  40  or  greater).  In  addition, 
analysis  of  data  from  a  large  population-based  study  of  bladder  cancer 
revealed  no  excess  risk  associated  with  medications  used  for  tuberculosis 
treatment  or  prophylaxis. 

The  Branch  has  continued  its  program  to  evaluate  the  potential  carcinogenicity 
of  the  various  cytotoxic  agents  used  in  the  treatment  of  cancer  and  some  non- 
neoplastic conditions.  Follow-up  studies  of  patients  treated  for  ovarian 
cancer,  gastrointestinal  cancer,  brain  cancer,  trophoblastic  neoplasms,  and 
Hodgkin's  disease  have  either  been  completed  or  are  currently  under/^ay.  Thus 
far  these  studies  have  revealed  excess  risks  associated  with  a  number  of 
different  alkylating  agents  and  two  different  nitrosoureas.  All  of  these 
associations  show  evidence  of  dose-response  relationships.  In  addition,  it 
appears  as  though  melphalan  is  3.5  times  more  likely  to  cause  leukemia  than 
is  cyclophosphamide.  Thus  far  no  excess  risk  of  second  primary  neoplasms  has 
been  related  to  treatment  with  anti-metabolites.  A  case-control  study  of 
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second  primary  neoplasms  in  children  treated  for  childhood  malignancy 
revealed  a  leukemia  excess  which  was  unrelated  to  radiation  therapy  but 
related  in  a  dose-response  manner  to  the  total  amount  of  alkylating  agents 
administered,  ^^ore  recent  analyses  of  these  data  have  suggested  that  second 
primary  bone  cancers  may  be  related  to  both  radiation  treatment  and  alkylating 
agent  exposure.  Current  emphasis  is  being  placed  on  analytic  evaluations  of 
cytotoxic  drugs  used  as  adjuvant  therapy,  particularly  for  breast  cancer. 
These  studies  include  long-term  follow-up  of  randomized  clinical  trials,  as 
well  as  a  case-control  study  of  second  primary  leukemias  occurring  in  women 
with  breast  cancer. 

Of  special  interest  is  the  assessment  of  in  utero  exposure  to  drugs  among 
individuals  who  developed  brain  tumors  in  childhood  or  testicular  malignancies 
as  young  adults.  In  addition,  more  detailed  pursuit  of  the  relationship 
between  hormonal  agents  and  breast  neoplasia  is  being  conducted  in  prepaid 
health  plans  to  simultaneously  assess  the  pathology  of  lesions,  hormone 
treatment,  and  risk  of  benign  disorders  and  malignant  neoplasia. 

Nutritional  Studies:  Indirect  evidence  that  diet  and  nutrition  are  related  to 
cancer  risk  is  substantial.  Recently,  the  Branch  has  expanded  its  activities  in 
this  area  to  test  some  of  the  current  hypotheses  and  to  generate  additional 
testable  hypotheses.  Initially,  these  efforts  involved  the  addition  of  a 
nutritional  component  to  studies  being  conducted  mainly  for  other  reasons.  In 
this  manner,  dietary  factors  were  sought  in  case-control  evaluations  of  oral 
cancer  among  women  in  North  Carolina  and  of  lung  cancer  in  several  high-risk 
areas.  A  dietary  component  was  also  incorporated  into  investigations  of  the 
excesses  of  pancreatic  and  stomach  cancers  in  southern  Louisiana.  The  case- 
control  study  of  oral  cancer  suggested  that  consumption  of  fruit  and 
vegetables  was  consistently  low  in  the  diet  of  the  cases.  The  relative  risk 
of  stomach  cancer  in  the  high-risk  area  of  southern  Louisiana  was  inversely 
related  to  an  index  of  vitamin  C  intake.  Analyses  of  the  lung  cancer 
investigations  appear  to  show  a  consistent  pattern  of  lower  risks  associated 
with  higher  levels  of  consumption  of  fruit  and  vegetables,  but  no  consistent 
relationship  with  estimates  of  retinol  intake.  In  the  most  extensively 
analyzed  study  (Mew  Jersey),  the  relationship  is  limited  to  squamous-cell 
tumors  and  is  most  prominent  in  current  smokers. 

Recently,  the  Branch  completed  the  field  phase  of  a  large  case-control  study 
of  invasive  and  in  situ  cervical  cancer  to  assess  a  variety  of  risk  factors. 
The  nutritional  aspect  to  this  study  measures  the  intake  of  various 
micronutrients,  both  by  interview  about  usual  adult  dietary  patterns  and  by 
laboratory  assays  of  samples,  and  is  currently  under  analysis. 

With  the  experience  gained  through  incorporation  of  nutritional  elements  in 
other  studies,  we  have  recently  initiated  studies  whose  major  rationale  is 
dietary  assessment.  A  collaborative  study  with  the  three  population-based 
cancer  registries  in  areas  covering  substantial  Asian-American  populations  is 
focusing  on  diet,  particularly  at  a  young  age,  and  its  relation  to  breast 
cancer  risk  among  Asian-Americans.  The  study  also  involves  measurements  of 
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hormones  and  macro-  and  micronutrients   in  biological    specimens.     Another  study 
under  analysis  seeks  to  evaluate  a  suggestion  from  geographic  studies  of 
colorectal   cancer  that  the  risk  among  migrants  from  high-risk  northern  areas 
of  the  U.S.   to  low-risk  retirement  areas   in  the  south  declines  rapidly  to  the 
low  southern  rate.     Initial   analysis  seems  to  indicate  that  age  at  such 
migration  is  key,  with  those  under  45  at  migration  showing  some  decline  in 
risk. 

The  first  Health  and  Nutrition  Survey  of  the  United  States  was  conducted  in 
1971-74  by  the  National  Center  for  Health  Statistics.     This  survey  assessed 
the  nutritional   status  of  23,000  representative  American  adults.     This 
population  has  been  successfully  followed-up  for  mortality  and  cancer 
incidence,   and  a  number  of  analyses  are  currently  underlay  to  assess  the 
relationship  between  nutritional   variables  and  cancer  risk.     Among  the  first 
analyses  are  studies  of  calcium  and  vitamin  D  intake,  a  study  of  lung  cancer 
focusing  on  carotene  and  fruit  and  vegetable  intake,   an  evaluation  of  a 
variety  of  nutritional   and  other  risk   factors  for  prostatic  cancer,  an 
assessment  of  cancer  risk  associated  with  artificial   sweetener  use,   and  an 
evaluation  of  cancer  risks  associated  with  coffee,   caffeine,   and 
methyl  xanthine  consumption. 

A  case-control   study  of  colorectal   cancer  is  focusing  on  fecal   mutagen  level 
as  a  possible  risk  factor  for  this  disease.     Fecal   mutagenicity  and 
fecapentaene,   a  newly-identified,   potent  fecal   mutagen,  will    be  measured  in 
all   subjects  in  the  study.     The  effects  of  diet,  medical  workup,   surgery, 
recovery,   and  disease  status  on  fecal   mutagen  level   will   be  determined.     It  is 
anticipated  that  this  methodologically-oriented  study  will   provide  a  sound 
basis  for  future  interdisciplinary  assessments  of  dietary  and  other  risk 
factors  for  colon  cancer. 

A  large-scale,   population-based,   interdisciplinary  study  of  four  tumor  sites 
that  are  excessive  in  the  black  population  (esophagus,   pancreas,   prostate,   and 
multiple  myeloma)   is  currently  being  designed.     A  major  focus  of  this 
investigation  will   be  to  assess  nutritional   risk  factors  for  these  tumors,   and 
to  determine  the  extent  to  which  these  and  other  risk  factors  might  explain 
the  racial   variation. 

In  collaboration  with  the  Biostatistics  Branch  and  the  Division  of  Cancer 
Prevention  and  Control,   as  well    as  with  the  People's  Republic  of  China,   EE3 
investigators  are  participating  in  a  variety  of  case-control    studies   in  China 
to  assess  nutritional   determinants  of  lung  cancer,   esophageal   cancer,   stomach 
cancer,   and  choriocarcinoma. 

Caise-Control   Studies:     The  Branch  conducts  a  variety  of  case-control    studies 
of  selected  cancer  sites  that  are  not  necessarily  limited  to  high-risk  areas 
or  targeted  to  test  one  particular  hypothesis.     These  studies  are  initiated 
for  tumors  with  a  wide  variety  of  etiologic  leads  that  need  to  be  tested  or 
for  tumors  for  which  little  is  known  but  which  seem  right  for  a   "fishing 
expedition"  to  generate  new  etiologic  leads  for  more  analytical   testing. 
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One  of  the  larger  examples  of  this  type  of  investigation  is  the  National 
Bladder  Cancer  Study.  Recent  findings  from  this  study  include:  1)  A  decrease 
in  risk  associated  with  the  cessation  of  smoking  or  with  switching  from 
unfiltered  to  filtered  cigarettes,  after  appropriate  adjustment  for  the 
effects  of  duration  of  smoking.  2)  A  significant  excess  risk  of  50  percent 
for  males  usually  employed  as  truck  drivers  or  delivery  men.  In  addition, 
there  was  an  increasing  trend  in  risk  with  increasing  duration  of  truck 
driving.  These  findings,  coupled  with  experimental  evidence  of  the 
mutagenicity  and  possible  carcinogenicity  of  motor  exhaust  emission 
particulates,  suggest  a  plausible  role  for  motor  exhaust  exposure  in  human 
bladder  carcinogenesis.  Further  analyses  have  also  revealed  excess  risks  for 
painters,  railroad  workers,  metal  machinists,  metal  workers,  construction 
workers,  lumbermen,  and  wood  workers.  3)  No  excess  risk  was  noted  for 
tuberculosis  chemotherapy,  principally  isoniazid.  4)  Information  from  over 
1,000  water  utilities  in  the  study  areas  was  linked  with  the  questionnaire 
data  to  evaluate  water  quality  and  bladder  cancer  risk.  Overall,  there  was  no 
elevation  in  risk  for  lifetime  use  of  surface  water  sources  compared  to 
nonchlorinated  ground  sources.  However,  non-smokers  showed  excess  risks  for 
the  use  of  chlorinated  surface  sources,  with  relative  risks  of  2.5  for  those 
who  used  surface  sources  for  at  least  60  years. 

Analyses  of  a  separate  bladder  cancer  study  in  high-risk  areas  of  New  England 
suggested  a  relationship  to  tobacco  usage,  truck  driving,  textile  work,  and 
leather  work.  The  tobacco,  truck  driving,  and  textile  findings  revealed 
evidence  of  duration-response  relationships.  A  case-control  study  of  nasal 
cancer  in  rural  areas  of  Virginia  and  North  Carolina  revealed  an  excess  risk 
associated  with  work  in  the  furniture  industry  for  adenocarcinoma,  and  excess 
risks  of  squamous-cell  tumors  of  two-  to  three- fold  associated  with  cigarette 
smoking. 

A  large  study  of  testicular  cancer  in  young  men  focused  on  in  utero  and 
childhood  exposures.  These  analyses  revealed  an  elevated  risk  for  undescended 
testis  that  increased  with  increasing  age  at  correction  of  the  condition.  No 
increased  risk  was  observed  for  the  normally  descended  testis  in  men  with 
unilateral  mal descent,  and  only  a  slight  risk  was  noted  for  men  who  had  an 
inguinal  hernia  but  not  an  undescended  testis.  Excess  risks  of  testicular 
cancer  were  associated  with  a  history  of  mumps  orchitis  and  testicular  trauma, 
but  no  excesses  were  noted  for  other  childhood  diseases.  X-rays  in  childhood, 
venereal  disease,  or  vasectomy.  Analysis  of  interview  data  from  mothers 
concerning  events  during  pregnancy  revealed  a  strong  relationship  between  low 
birth  weight  and  risk,  and  elevated  risks  for  unusual  bleeding  during 
pregnancy,  the  use  of  a  variety  of  CNS  depressant  drugs,  and  X-ray  exposures. 
No  excess  risk  was  associated  with  the  use  of  hormones  during  pregnancy. 
Analysis  of  over  300  cases  and  controls  of  intraocular  melanoma  revealed 
elevated  risks  associated  with  birth  in  the  south,  sun  bathing,  sun  lamp  use, 
failure  to  wear  eye  protection  in  the  sun,  and  an  increased  number  of 
freckles.  These  data  suggest  that  sunlight  exposure  is  an  important  risk 
factor  for  intraocular  melanoma. 
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Analysis  of  over  600  cases  of  invasive  cervical   cancer  and  1,000  controls  from 
several   U.S.   centers   revealed  that  the  absence  of  regular  pap   smear  screening 
was  associated  with  a  major  elevation   in  risk,  with  those  whose  most  recent 
pap  smear  was  ten  or  more  years  prior  to  diagnosis  being  at  a  five-  to  six- 
fold excess  risk  compared  with  those  screened  more  recently.     Multiple  sexual 
partners  and  early  age-at-first  intercourse  were  predictive  of  risk   in  this 
study.     Particularly  noteworthy  were  the  associations  of  excess  risk  on  the 
order  of  two- fold  for  both  long-term  (five  years  or  greater)   use  of  oral 
contraceptives  and  long-term  cigarette  smoking.     An  evaluation  of  cervical 
cancer  in  Panama  likewise  revealed  excess  risks  for  multiple  sexual   partners 
and  long-term  oral   contraceptive  use.     Serologic  study  indicated  that  a  large 
proportion  of  the  subjects  had  antibodies  to  herpes  simplex  type  II;     however, 
there  were  no  significant  differences  between  the  cases  and  controls. 

Analyses  were  also  conducted  on  case-control   studies  of  mycosis  fungoids, 
multiple  myeloma,   non-Hodgkin's  lymphoma,   and  ovarian  cancer.     Intensive 
case-control   evaluations  currently  in  the  field  include  an  interdisciplinary 
study  of  colorectal   cancer,   studies  of  breast  cancer  and  benign  breast 
disease,   and  a  study  of  choriocarcinoma. 

Infectious  Agents:     Since  the  discovery  of  the  first  human  retrovirus,   HTLV-I 
(human  T-cell    lymphotropic  virus,   type  I)   in  1979,   new  impetus  has  developed 
in  support  of  an  infectious  etiology  for  some  human  cancers.     Additional 
laboratory  advances  in  this  field  have  led  to  the  subsequent  isolation  of  two 
additional   members  of  this  class  of  viruses.     Branch  scientists  have  taken  the 
lead  in  characterizing  the  epidemiology  of  retroviruses,   and  a  new  program 
area  has  been  developed  in  support  of  these  activities. 

A  large  number  of  interdisciplinary  studies  linking  HTLV-I  and  hematopoietic 
malignancies  are  underway.     A  case-control   study  of  these  malignancies  in 
Jamaica  has   indicated  that  approximately  one-half  of  non-Hodgkin's  lymphoma 
cases  have  antibodies  to  HTLV-I.     In  addition,  molecular  analysis  has 
documented  the  presence  of  integrated  viral   DMA  in  all    positive  cases.     The 
corresponding  prevalence  rates  of  antibody  positivity  in  the  general 
population  is  approximately  five  percent.     In  addition,  20  percent  of  B-cell 
chronic  lymphatic  leukemia  cases  were  also  HTLV-I  antibody  positive.     Further 
laboratory  studies  have  raised  the  possibility  of  a  viral ly- induced  T-cell 
immunologic  purturbation  predisposing  to  B-cell   malignancy.     Studies  of  HTLV-I 
infection  in  Jamaica  have  revealed  an  overall   prevalence  rate  of  five  percent 
that  increases  with  age  among  adults.     A  parallel    study  in  Panama  indicated  a 
six  percent  prevalence  rate,  with  no  difference  by  age.     In  addition,   a 
geographic  gradient  in  prevalence  of  antibody  positivity  was  noted  in  Panama 
ranging  from  one  percent  in  the  south  to  ten  percent  in  the  north.     Further 
studies  are  underway  in  both  of  these  countries  to  identify  the 
characteristics  of  persons  who  are  antibody-positive  compared  with  those  who 
are  antibody-negative.     More  recently,  we  have  identified  Okinawa  as  a  highly 
HTLV-I  endemic  area  with  rates  of  seropositivity  in  some  age  groups  of  the 
general   population  approaching  40  percent.     High  rates  of  antibody  positivity 
were  also  noted  in  migrants  from  Okinawa  to  Hawaii   and  among  their  Hawaiian- 
born  offspring.     A  number  of  family   studies  of  HTLV-I   infection  are 
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undervay  to  elucidate  virus   transmission  and  host-susceptibility  factors. 
Among  close  family  members  of  those  with  HTLV-I  antibodies,    the  prevalence  of 
antibody  positivity  is  three  or  four  times  greater  than  that  seen   in  the 
general    population.     In  addition,    to  date,   the  mothers  of  all    cases  who  have 
been  tested  have  shown  antibodies  to  HTLV-I.     Finally,   an  immunosuppressive 
role  for  HTLV-I   is  suggested  by  the  possible  link   in  some  cases   to  certain 
medical   conditions,   particularly  clinical   herpes  zoster  and  parasitic 
infections. 

The  other  major  area  of  emphasis  in  this  program  area  has  been  studies  of 
HTLV-III,   the  etiologic  agent  for  AIDS.     In  fact,   the  Branch  was  centrally 
involved  in  many  of  the  studies  linking  HTLV-III   to  AIDS.     These  included  an 
elucidation  of  the  risk  factors  associated  with  both  AIDS  and  antibodies  to 
HTLV-III.     Included  were  the  risk   factors  of  receptive  anal    intercourse  with 
multiple  partners  in  high-risk  areas  for  homosexual   men,   a  dose-related 
relationship  to  the  use  of  commercial   plasma  products  among  hemophiliacs,   and 
frequent  needle  injections  among  drug  users.     Seroepidemiologic  studies  of 
these  high-risk  cohorts  have  documented  the  progression  from  seroconversion  to 
subclinical    immunodeficiency  to  clinical   manifestations,   and  have  shown  that 
full-blown  AIDS  develops  in   five  to  20  percent  of  HTLV-III  positive 
individuals  in  less  than  three  years.     Part  of  the  methodologic  developments 
required  for  these  studies  resulted  in  the  extensive  characterization  of  the 
sensitivity  and  specificity  of  a  screening  test  for  the  identification  of 
seropositive  individuals.     Monitoring  of  U.S.  cancer  registry  data   in  AIDS 
high-risk  areas  documented  a  substantial    increase  in  Kaposi's  sarcoma  and  a 
lesser  increase  in  Burkitt-like  lymphomas.     Finally,  a  number  of 
investigations  were  begun  in  Africa,   particularly  Kenya  and  Zaire.     Thus  far, 
we  have  noted  a  surprisingly  high  prevalence  of  seropositivity  for  HTLV-I, 
HTLV-II,   and  HTLV-III  among  healthy  subjects.     There  is  marked  regional 
variation  in  positivity  that  seems  to  correspond  to  malarial   prevalence.     Thus 
far,   there  is  no  evidence  of  either  HTLV-III   infection  or  immunosuppression 
underlying  the  occurrence  of  the  endemic  form  of  Kaposi's  sarcoma  which  occurs 
excessively  in  portions  of  Africa.     We  are  currently  exploring  the  specificity 
of  the  observed  reactions  in  antibody  assays  and  other  tests  for  retroviruses. 
Distinguishing  the  various  forms  of  the  natural    history  of  HTLV-III   infection, 
as  well    as   its   relationship  to  a  number  of  clinical    states,    including  a 
variety  of  malignancies,   is  the  general   thrust  of  a  large  number  of  studies 
currently  in  the  field. 

Family  Studies:     Studies  of  cancer-prone  families  provide  special 
opportunities  to  clarify  the  role  of  genetic  susceptibility  and  environmental 
interactions   in  carcinogenesis.     These  investigations  are  conducted  jointly 
with  the  Clinical   Epidemiology  Branch  and  with  clinical   and  laboratory 
scientists  at  MIH  and  elsewhere.     The  development  of  an  integrated  manual    and 
computerized  record-keeping  system  has  provided  a  framework   for  an  expanding 
data  base  that  now  includes  over  2,700  families.     Both  classical   and 
innovative  analytic  techniques  are  now  being  applied  to  studies  of  familial 
melanoma,   familial    sarcomas,   familial    colon  cancer,   familial    genitourinary 
tract  cancer,   and  the  nevoid  basal   cell    carcinoma  syndrome. 
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The  interdisciplinary  project  of  familial  melanoma  continued  to  demonstrate 
the  effectiveness  of  this  research  strategy.  In  the  past  year,  this  project 
has  led  to:  1)  the  publication  of  a  full -col or  atlas  depicting  the  clinical 
spectrum  of  dysplastic  nevi;  2)  the  quantification  of  risk  of  melanoma  in 
these  families,  where  the  cumulative  lifetime  risk  of  melanoma  approaches  100 
percent  in  those  family  members  with  dysplastic  nevi;  3)  proof  that  dysplastic 
nevi  are  the  formal  precursors  of  the  melanomas  which  occur  in  this  setting; 
4)  demonstration  that  the  melanoma  and  dysplastic  nevus  traits  represent  the 
pleiotropic  effects  of  a  single,  highly  penetrant,  autosomal  dominant  gene; 
and  5)  replications  of  the  observation  of  a  hypermutabil ity  state  in  response 
to  UV  light  exposure  among  those  with  dysplastic  nevi. 

The  previously  described  presence  of  a  radio-resistant  phenotype  in  the  cells 
of  patients  with  the  Li-Fraumeni  cancer  family  syndrome  has  been  extended  to 
several  kindreds  and  then  correlated  with  the  expression  of  the  oncogene  c-myc 
in  cells  demonstrating  this  radio-resistance.  An  increased  risk  of  testicular 
cancer  was  described  among  patients  with  polythelia,  and  a  pattern  of 
urogenital  anomalies  noted  in  members  of  families  prone  to  testicular  cancer. 

A  major  new  interdisciplinary  study  of  the  dominantly  inherited  nevoid  basal 
cell  carcinoma  syndrome  has  been  initiated,  with  the  ultimate  goal  of 
including  between  150  and  200  members  of  several  multi generation- affected 
families.  This  study  will  attempt  to  define  the  spectrum  of  associated 
malignancies  in  persons  with  this  syndrome,  to  characterize  the  clinical 
features  of  the  syndrome,  to  clarify  the  relationship  between  UV  radiation 
exposure  and  malignant  transformation  in  family  members,  to  map  the 
responsible  gene  through  genetic-linkage  analysis,  and  to  develop  a  repository 
of  biological  specimens  for  use  in  collaborative  studies  to  elucidate  the 
molecular  pathogenesis  of  this  syndrome. 

Finally,  a  repository  of  biologic  specimens  from  high-risk  family  members 
continues  to  provide  valuable  materials  for  experimentalists  investigating 
susceptibility  mechanisms  in  carcinogenesis.  After  years  of  minimal  interest 
by  our  laboratory  colleagues,  the  development  of  a  variety  of  new  molecular 
probes  and  the  identification  of  a  number  of  different  putative  human 
oncogenes  has  led  to  considerable  enthusiasm  for  access  to  the  material  from 
particular  famil ies. 

I mmunoep i demi ol ogy :  The  Branch  is  engaged  in  a  number  of  studies  to  evaluate 
populations  with  altered  immune  function  to  clarify  the  relationship  between 
immune  function  and  malignancy.  The  risks  of  cancer  of  different  sites  are 
quantified  for  these  various  groups  of  patients,  and  the  characteristics  and 
determinants  of  unusual  risk  are  sought.  The  populations  under  study  include 
renal  transplant  recipients,  patients  with  diseases  which  alter  immune 
function  (end-stage  renal  disease,  sicca  syndrome,  gluten-sensitive 
enteropathy,  sarcoidosis,  scleroderma,  Crohn's  disease).  While  a  number  of 
studies  are  underway,  little  in  terms  of  results  have  come  from  this  program 
area  within  the  past  year.  The  most  notable  results  are  those  just  emerging 
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from  analyses  of  a  population-based  survey  of  T-cell  subsets  and  their 
determinants.  Based  on  the  obvious  value  of  measuring  T-cell  subsets  for  use 
both  as  a  surrogate  measure  of  exposure,  and  as  evidence  of  disease  process, 
we  determined  that  much  more  about  the  determinants  of  these  subsets  in  th$ 
normal  population  needed  to  be  understood,  so  that  this  tool  could  be  most 
effectively  used  in  a  variety  of  epidemiologic  investigations.  As  a  result,  a 
population-based  survey  in  the  Washington,  D.C.,  metropolitan  area  was 
conducted  in  order  to  assess  the  determinants  of  the  subset  variations  in  the 
general  population.  Preliminary  results  have  indicated  that  these  subsets 
vary  significantly  by  age,  race,  and  sex,  and  that  cigarette  smoking  results 
in  significant  alterations  in  the  T-cell  sub-populations  of  otherwise  healthy 
persons. 

Currently,  follow-up  investigations  of  a  variety  of  acquired  diseases  that 
result  in  altered  immunity  are  being  conducted  within  the  Veterans 
Administration  hospital  records  system.  In  addition,  follow-up  has  been 
completed  for  the  3,000  hyperimmunized  former  employees  of  a  biologic  warfare 
research  center,  and  analyses  are  currently  underway. 

The  implication  from  the  wide  variety  of  studies  conducted  in  the  past  in  this 
area  is  that  in  a  general  sense,  impaired  immunologic  surveillance  is  probably 
not  etiological ly  important  for  most  human  malignancy.  Rather,  particular 
immune  disorders  are  related  to  specific  patterns  of  malignancy.  Linkage  of 
the  clinical  immunologic  aberrations  in  these  diseases  with  the  cancer 
risks  may  provide  useful  insights  into  the  mechanisms  of  immune  regulation  of 
human  carcinogenesis. 

Veterinary  Studies:  One  Branch  member,  a  veterinarian,  conducts  surveys  and 
analytic  investigations  of  cancer  and  other  diseases  in  domestic  animals, 
particularly  dogs.  By  epidemiologic  comparisons  with  human  cancer,  these 
studies  are  designed  to  clarify  risk  factors  in  human  cancer  and  related 
diseases,  characterize  animal  models  that  may  be  useful  in  further  research, 
and  identify  sentinels  that  may  act  as  early  predictors  of  environmental 
hazards.  The  main  resource  used  in  these  studies  is  data  collected  by  15 
veterinary  medical  teaching  hospitals  and  clinics  in  the  U.S.  and  Canada. 

A  case-control  study  of  canine  cryptorchism  revealed  a  nine-fold  risk  of 
testicular  neoplasia.  A  four-fold  risk  of  testis  cancer  was  noted  for  animals 
with  inguinal  hernia.  In  addition,  in  high-risk  closely  related  breeds  of 
dogs,  the  relative  risk  of  cryptorchism  was  inversely  associated  with  adult 
size,  suggesting  a  role  for  physical  size  or  the  rate  of  growth  for  this 
congenital  malformation.  A  survey  of  pet  dogs  seen  at  Michigan  State 
University  veterinary  teaching  hospital,  1978-1981,  found  those  diagnosed  with 
hepatic  and  other  neoplasms,  associated  with  polybrominated  biphenyls  (PBB)  in 
laboratory  experiments,  were  considerably  younger  than  corresponding  animals 
diagnosed  with  similar  neoplasms  between  1969-1972,  the  period  immediately 
preceding  the  environmental  accident  of  PBB  food  contamination  in  Michigan. 
Further  data  are  being  sought  in  an  analytic  investigation  to  determine 
whether  these  descriptive  findings  indicate  that  PBB  may  be  acting  as  a  tumor 
prornotor  in  the  field,  as  it  seems  in  the  laboratory. 
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Recent  acquisition  of  the  service  records  and  a  complete  computerized  file  of 
standard  post-mortem  data  on  the  military  working  dog  population  has  permitted 
the  initiation  of  a  systematic  linkage  of  disease  to  prior  medical  history, 
"occupational"  exposures,  diet,  and  other  factors  among  7,000  military  working 
dogs. 

General  Environment:  The  impact  on  cancer  risk  of  general  environmental 
exposures  (air  and  water  pollution)  is  perhaps  the  most  difficult  of  all  to 
assess.  Difficulties  include:  (a)  a  lack  of  specificity  of  hypotheses;  (b) 
exposures  that  are  difficult  to  measure,  particularly  for  the  time  period  of 
relevance  of  cancer  induction;  and  (c)  average  doses  which  could  be  expected 
to  produce  low-level  elevations  in  relative  risk.  Historically,  we  have  done 
little  as  a  Branch  in  this  general  area.  Recently,  we  have  ventured  into  some 
of  these  assessments  by  attempting  to  take  advantage  of  improvements  in 
methodological  approaches.  A  variety  of  laboratory  studies  have  raised 
suspicions  about  a  number  of  chemical  carcinogens  in  drinking  water. 
Correlational  studies  of  cancer  mortality  rates  and  direct  or  surrogate 
measures  of  these  chemicals  show  varying  results,  with  a  few  relatively 
consistent  findings,  among  them  a  positive  association  with  urinary  bladder 
cancer.  As  a  result,  an  aggressive  attempt  was  made  to  test  this  hypothesis 
in  the  National  Bladder  Cancer  Study.  Specifically,  persons  were  interviewed 
for  their  lifetime  residence  histories,  which  included  questions  about  the 
source  of  their  drinking  water  at  these  various  locations.  In  parallel, 
the  Environmental  Protection  Agency  surveyed  the  purveyors  of  water  in  these 
areas  for  their  past  practices  as  to  the  source  of  the  water  and  its  chemical 
treatment.  In  addition,  chemical  measurements  in  current  water  supplies  were 
taken  and  related  to  characteristics  of  the  source  of  the  water  and  its 
chemical  treatment.  Analysis  has  failed  to  yield  consistent  evidence  of 
increased  risk  with  exposure  to  water  likely  to  be  relatively  high  in 
trihalomethanes  or  related  chemicals.  There  did  appear  to  be  notable 
interaction  of  duration  of  such  potential  exposure  with  cigarette  smoking. 
Among  non-smokers  the  relative  risk  of  bladder  cancer  was  directly  related  to 
duration  of  exposure,  while  among  smokers  a  negative  trend  was  noted.  In 
addition,  regional  differences  in  the  analysis  have  raised  the  question  of 
increased  risk  related  to  other  contamination  of  water  supplies,  such  as 
chemicals  used  in  agriculture.  These  same  general  methods  of  exposure 
assessment  have  been  applied  to  field  studies  of  other  cancer  sites  that  were 
initiated  for  different  reasons. 

Our  attempts  at  evaluating  air  pollution  have  been  fewer.  Because  of  the 
known  relationship  between  arsenic  exposure  and  lung  cancer  risk  in  the 
occupational  setting,  the  substantial  amount  of  arsenic  placed  in  the 
atmosphere  by  non-ferrous  metal  smelters,  and  the  generally  elevated  rates  of 
lung  cancer  in  both  sexes  in  counties  containing  such  smelters,  the  Branch 
completed  a  study  which  attempted  to  assess  the  influence  of  general  arsenical 
pollution.  In  this  investigation,  the  risk  of  lung  cancer  was  directly 
related  to  two  measures  of  potential  general  environmental  exposures  among 
non-occupational ly-exposed  persons  (proximity  to  the  smelter  and  arsenic  in 
the  soil).  This  study  has  increased  the  confidence  of  epidemiologists  in 
testing  at  least  some  concerns  about  general  atmospheric  pollution.  The 
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proposed  study  of  lung  cancer  in  Shanghai,  China,  is  also  being  undertaken 
because  general  environmental  exposures  may  contribute  to  the  elevated  rates 
in  Chinese  women,  among  whom  cigarette  smoking  is  not  prominent. 

Methodologic  Studies:  Both  by  design  and  by  the  necessities  of  the  types  of 
studies  conducted,  a  variety  of  methodologic  investigations  are  performed  by 
the  Branch.  They  range  from  the  development  and  testing  of  large  data 
collection  systems  for  their  applicability  to  epidemiologic  needs,  through 
tests  of  alternate  methods  of  conducting  field  investigations,  to  the 
adaptation  and  development  of  statistical  methods  for  epidemiologic  studies. 

Potential  epidemiologic  resources  within  the  Mational  Center  for  Health 
Statistics,  the  Social  Security  Administration,  the  Health  Care  Financing 
Administration,  and  the  Veterans  Administration  have  all  been  evaluated,  and 
have  undergone  extensive  testing  for  utility  as  epidemiologic  resources. 

This  is  a  program  area  to  which  all  of  the  Sections  within  the  Branch 
contribute.  Because  of  this,  a  complete  description  of  these  activities  for 
the  Analytical  Studies  Section  is  reviewed  in  the  summary  report  of  the 
Biostatistics  Branch  to  which  this  Section  was  transferred  during  this  year. 
In  addition,  research  in  methods  of  survey  research  continued  and  included 
assessments  of  random  digit  dialing  as  a  means  of  choosing  population-based 
controls,  and  the  use  of  computer-assisted  telephone  interviewing  to  enhance 
the  speed  and  accuracy  of  telephone-based  interviews.  Issues  involved  in  the 
assessment  of  dietary  intake  were  also  evaluated.  One  study  demonstrated  that 
total  vitamin  A  intake  is  well  predicted  by  intake  of  a  few  selected  dietary 
items,  while  another  critiqued  the  calculation  of  odds  ratios  using  a 
surrogate  measure  of  intake. 

Various  aspects  of  analysis  of  epidemiologic  data  were  also  explored.  This 
included  continued  development  of  SAS  pre-program  subroutines  to  estimate  and 
test  relative  risks  and  to  facilitate  conditional  regression  modeling  with 
matched  case-control  data.  Further  refinements  of  case-control  methods  for 
estimating  population  attributable  risks  associated  with  multiple  risk  factors 
were  also  explored. 

Reviews:  A  major  role  of  the  Branch  is  to  provide  comprehensive  and  critical 
reviews  of  etiologic  factors  in  cancer.  These  reviews  take  the  form  of 
chapters  in  books,  review  articles  for  journals,  or,  occasionally,  reports  for 
various  legislative  or  regulatory  bodies.  This  year,  comprehensive  reviews 
have  been  written  summarizing  a  variety  of  aspects  of  the  relationship  between 
retroviruses  and  diseases,  including  hematopoietic  malignancies  and  AIDS.  A 
number  of  reviews  have  also  been  written  about  various  aspects  of  familial 
melanoma  and  the  dysplastic  nevus  syndrome,  as  well  as  about  the  value  of  the 
familial  study  approach  to  identification  of  etiologic  factors.  The 
epidemiology  of  specific  cancer  sites  are  often  the  subjects  of  such  reviews, 
including  multiple  myeloma,  testicular  cancer,  ovarian  cancer,  and  cervical 
cancer  during  this  year.  General  reviews  of  the  relationship  between 
occupational  factors  and  malignancy  have  been  prepared,  while  others  have 
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focused  on   important  specific  topics  in  the  area  of  occupational   cancer, 
including  formaldehyde,   silica  and  other  non-organic  dusts,   and  brain  tumors 
related  to  occupational   exposure.     The  prospects  and  problems  associated  with 
the  rapidly  emergent  area  of  biochemical    epidemiology  was   the  basis  of  one 
interdisciplinary  review.     Finally,   a  summary  of  the  methods  and  applications 
of  epidemiology  into  etiologic  research  on  cancer  was  provided  for  the 
document  on  the  scientific  basis   for  regulation  of  carcinogens  recently 
published  by  the  Office  of  Science  and  Technology  Policy  of  the  White  House. 
The  Branch  views  these  reviews  not  only  as  up-to-date  summaries  of  topical 
issues  in  cancer  etiology,  but  as  an  opportunity  to  critically  review  and  plan 
our  own  opportunities  in  a  number  of  these  various  areas. 

OTHER  ACTIVITIES: 

The  Branch  continued  to  provide  a  liaison  for  epidemiologic  research  in  the 
National  Cancer  Program  and  for  environmental  cancer  studies  being  conducted 
in  various  agencies  in  the  Federal  Government.  A  great  deal  of  advice  and 
support  was  given  to  clinicians,  experimentalists,  public  health  offici-als, 
and  many  other  groups.  Staff  members  served  on  the  editorial  boards  of 
various  journals,  and  on  advisory  groups  and  committees  connected  with  cancer 
centers,  several  Federal  and  state  agencies,  and  other  national  and 
international  activities.  Staff  members  also  helped  in  preparing  reports  on 
chemical  carcinogens  and  other  activities  coordinated  by  the  International 
Agency  for  Research  on  Cancer  and  the  International  Union  Against  Cancer. 
Several  meetings  and  projects  this  year  were  related  to  bi-national  agreements 
with  the  People's  Republic  of  China,  Italy,  and  Japan. 

The  Branch  continued  efforts  to  identify  and  utilize  epidemiologic  resources 
best  available  at  the  national  level.  Initiatives  were  taken  to  stimulate  and 
develop  cooperative  projects  with  several  government  agencies  possessing 
routinely  collected  data  resources  that  can  be  utilized  for  epidemiologic 
studies  (e.g..  Social  Security  Administration,  Internal  Revenue  Service, 
Department  of  Labor,  Bureau  of  the  Census,  Veterans  Administration  and  the 
National  Center  for  Health  Statistics).  Another  important  activity  of  the 
Branch  has  been  the  on-the-job  training  of  staff  at  the  post-doctoral  level, 
the  supervision  of  medical  students  during  their  elective  periods  at  school, 
field  research  opportunities  for  doctoral  candidates  at  Schools  of  Public 
Health,  and  the  assignment  of  visiting  scientists  with  variable  experience  in 
epidemiology. 

Although  the  Branch  encourages  an  atmosphere  of  academic  freedom  and  the 
development  of  new  ideas  and  approaches,  these  innovations  undergo  critical 
review  and  evaluation  through  several  mechanisms.  These  include  frequent 
section  and  branch  meetings;  close  contacts  with  support  service  and 
collaborating  groups;  various  formal  review  mechanisms  by  internal  and 
external  committees;  several  working  groups  (e.g.,  data  resources,  female 
tumors,  family  studies,  and  drug  studies);  interagency  committees;  the 
Clinical  Center  Review  Committee  involving  cl inical  investigations;  careful 
scrutiny  of  questionnaires  and  protocols  prior  to  and  during  clearance  through 
governmental  channels;  ad  hoc  external  review  groups  for  major  studies  (e.g., 
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National  Sladder  Cancer  Project,  formaldehyde  study);  the  iJIH  Coordinating 
Epidemiology  Committee;  and  a  variety  of  advisory  bodies  that  oversee 
Institute  activities,  notably  the  Board  of  Scientific  Counselors  of  the 
Division  of  Cancer  Etiology. 
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SUMMARY  REPORT 

ENVIRONMENTAL  STUDIES  SECTION 

PROGRESS  ON  RESEARCH  CONTRACTS 

The  studies  of  the  Environmental  Studies  Section  that  are  supported  by  the 
contract  mechanism  (8  contracts)  were  initiated  to  clarify  the  role  of 
various  environmental  and  host  determinants  of  the  etiology  of  malignant 
neoplasms.  Specifically  examined  are  associations  of  cancer  and  nutritional 
factors,  drugs,  other  lifestyle  factors,  and  prior  disease.  The  areas 
covered  by  these  contracts  include  1)  studies  examining  breast  cancer  in 
Oriental  Americans,  2)  studies  on  environmental  cancer  using  prepaid  health 
plans,  3)  a  follow-up  study  of  women  evaluated  for  infertility,  and  4) 
investigations  of  cervical  cancer  in  Latin  America. 

Studies  Examining  Breast  Cancer  in  Oriental  American  Women  (3  Contracts): 

There  is  some  reason  to  believe  that,  if  a  substantial  amount  of  the 
international  variation  in  breast  cancer  is  due  to  dietary  differences,  the 
relevant  age  is  likely  to  be  the  pre-pubertal  period  and  perhaps 
adolescence.  These  ages  have  also  been  considered  a  critical  time  for 
breast  cancer  induction  from  entirely  different  lines  of  evidence  (e.g.,  the 
interactions  of  other  breast  cancer  risk  factors  with  age  and  from 
experimental  studies).  A  recent  Breast  Cancer  Task  Force  workshop  on  diet 
and  breast  cancer  concluded  that  dietary  investigations  of  breast  cancer 
needed  to  be  shifted  towards  evaluation  of  dietary  differences  at  younger 
ages,  particularly  in  view  of  the  lack  of  any  major  positive  findings  from 
recent  studies  relating  adult  diet  to  risk  of  breast  cancer. 

Oriental  Americans  constitute  a  group  in  which  diet  in  the  home  at  young 
ages  can  be  assessed  by  the  case-control  method.  Cases  and  controls  and 
their  mothers  will  be  interviewed  in  order  to  assess  lifetime  dietary 
patterns.  The  most  important  analytic  variable  will  be  one  which  can  be 
assessed  reasonably  well  in  a  case-control  interview  context,  that  is, 
"traditional"  diet  versus  more  westernized  diet.  It  is  hoped  to  evaluate 
differences  in  risk  between  a  primarily  traditional  diet  in  the  home 
throughout  life,  a  primarily  westernized  diet  throughout  life,  and  a 
relatively  traditional  diet  within  the  home  at  young  ages  but  a  westernized 
diet  later.  It  is  also  planned  to  quantify  the  difference  in  rates  between 
Oriental  Americans  and  Caucasians  in  relation  to  recognized  breast  cancer 
risk  factors  (including  age  at  menarche),  and. the  difference  explained  more 
directly  by  diet  or  other  factors. 

The  study  design  involves  identification  of  newly  incident  cases  of  breast 
cancer  among  young  Oriental  Americans  (less  than  age  55)  and  interviews  of 
these  women  and  a  comparable  matched  control  series  of  Oriental  Americans  to 
obtain  standard  breast  cancer  risk  factors  and  some  information  about  diet 
(particularly  major  dietary  changes  over  life).  At  the  time  of  interview, 
the  name,  location  and  phone  number  of  the  subjects'  mothers  will  be 
obtained.  Telephone  interviews  with  mothers  will  be  carried  out  to  assess 
general  dietary  practices  in  the  home  when  the  study  subject  was  growing 
up. 
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The  Cancer  Center  of  Hawaii,  Northern  California  Cancer  Prograin,  and 
'University  of  Southern  California  possess  popiilation-based  registries  which 
have  been  in  existence  for  at  least  two  years  and  which  cover  an  Oriental- 
American  population  large  enough  to  yield  at  least  100  breast  cancers  among 
Oriental  Americans  less  than  55  over  a  5-year  period.  Epidemiologists  from 
these  areas  have  collaborated  with  the  NCI  Project  Officer  to  develop  a 
protocol  and  questionniare  for  the  study.  Following  this  phase,  each  area 
will  collect  the  information  designated  in  the  protocol.  The  analyses  and 
interpretation  of  the  results  will  be  a  collaborative  effort  between  NCI 
investigators  and  these  epidemiologists. 

Studies  on  Environmental  Cancer  Using  Prepaid  Health  Plans  (3  Contracts): 

The  objectives  of  these  studies  are:  (a)  to  evaluate  hypotheses  concerning 
environmental  causes  of  cancer  by  analysis  of  information  in  a  prepaid 
health  plan  which  has  .been  recorded  over  many  years  on  large  groups  of 
patients  having  particular  cancers  and  to  compare  the  data  with  individuals 
without  the  disease;  and  (b)  to  follow  up  this  analysis  by  extensive  studies 
on  those  individuals  who  have  had  known  exposures  to  the  particular 
environmental  factors  which  are  suspect  in  the  etiology  of  the  cancers 
concerned. 

In  the  Southern  California  contract,  the  surgical  record  books  from  the 
Southern  California  Permanente  Medical  Group  from  1952  through  1970  have 
been  reviewed  manually  to  identify  a  group  of  health  plan  members  who  had 
oophorectomy  during  this  time  period.  These  lists  were  compared  with  a  list 
of  breast  cancer  patients  identified  by  the  health  plan's  tumor  registry 
during  the  years  1972-1977  in  order  to  identify  patients  with  a  history  of 
oophorectomy  who  subsequently  developed  breast  cancer.  From  the  same 
surgical  record  books  and  the  files  of  health  plan  members,  four  controls 
for  each  case  were  drawn.  These  controls  are  women  having  undergone  an 
oophorectomy  in  the  same  year  as  the  case,  matched  on  age  at  which  this 
operation  occurred,  and  duration  of  health  plan  membership  (to  the  date  of 
diagnosis  of  the  case).  Breast  cancer  risk  factors  and  hormonal  replacement 
therapy  information  are  being  abstracted  from  these  patients'  charts.  An 
additional  study  of  estrogens  and  other  risk  factors  as  they  relate  both  to 
breast  cancers  and  abnormal  mammographic  findings  is  also  being  conducted. 
The  potential  teratogenicity  of  estrogens  is  also  being  evaluated  via  a 
case-control  evaluation  of  drug  exposures  during  pregnancy  and  subsequent 
development  of  limb-reduction  and  cardiac  defects  in  the  fetus. 

The  investigators  in  Southern  California  will  analyze  their  own  data  and  in 
addition  will  send  a  copy  of  the  material  to  NCI  so  that  the  data  can  be 
merged  with  similar  information  obtained  from  the  two  other  Kaiser 
Permanente  riealth  Plans.  New  evaluations  in  the  project  will  include 
assessment  of  drugs  in  relationship  to  endometrial  carcinoma  and  further 
evaluation  of  potential  teratogenicity  of  various  medications. 

In  Northern  California  data  collection  was  completed  for  a  case-control 
study  of  ovarian  cancers  similar  to  that  in  Portland.  Using  a  protocol  for 
a  case-control  study  of  patients  who  developed  breast  cancer  after  having 
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had  a  bilateral  oophorectomy,  data  collection  was  undertaken  and  is  nearing 
completion.  The  major  exposure  of  interest  being  assessed  in  this  study,  in 
addition  to  the  usual  breast  cancer  indicators,  is  the  use  of  menopausal 
estrogen  replacement  therapy.  Both  the  Northern  California  and  the  Portland 
plans  have  submitted  information  on  malignancies  occurring  in  the  health 
plans  and  various  other  demographic  information  concerning  potential 
hypotheses  to  be  explored  in  these  health  plans.  There  have  been  extensive 
evaluations  of  cancer  incidence  among  various  industrial  groups  covered  by 
the  prepaid  plan,  and  a  number  of  analytic  studies  based  on  these 
evaluations  are  currently  being  designed.  Two  new  evaluations  were  begun: 
a  study  of  the  relationship  of  serum  cholesterol  levels  among  men  attending 
a  multiphasic  screening  exam  and  their  subsequent  risk  of  malignancy  and  a 
case-control  study  of  patients  with  leukemia  and  lymphoma  which  will 
evaluate  the  risk  associated  with  diagnostic  irradiation. 

In  Portland,  time  trend  analyses  of  cancer  incidence  in  this  plan  are 
currently  underway.  The  data  collection  phase  of  a  case-control  study  of 
ovarian  cancer  has  been  v;orked  out  between  the  Portland  region  and  the 
Northern  California  region  under  the  direction  of  the  NCI  Project  Officer. 
The  focus  of  the  study  is  on  therapeutic  drugs  and  medical  conditions  which 
alter  the  pituitary-ovarian  hormonal  axis.  Data  on  stage  of  disease  and 
survival  of  cholesterol  level  and  risk  of  colon  and  lung  cancer  in  men,  and 
diagnostic  irradiation  and  the  risk  of  leukemia  and  lymphoma,  are  in  the 
data-collection  phase. 

New,  planned  studies  in  Portland  and  in  Northern  California  include 
evaluations  of  the  interrelationships  between  oral  contraceptive  use  and 
benign  and  malignant  breast  disease,  drug  use  and  reproductive  factors  for 
endometrial  cancer,  and  follow-up  studies  based  on  findings  from  the 
cholesterol,  occupational,  and  radiation  studies  currently  being  conducted 
or  analyzed. 

A  Follow-up  Study  of  Women  Evaluated  for  Infertility  (1  Contract): 

Null i parous  women  and  women  with  a  late  first  pregnancy  are  at  an  increased 
risk  of  developing  certain  neoplasms,  including  those  of  the  breast, 
endometrium,  and  ovary.  The  reasons  for  this  excess  risk  are  not  known. 
Among  the  possible  reasons  suggested  have  been  either  a  change  in  the 
hormonal  milieu  consequent  to  first  pregnancy  or  abnormal  profiles 
associated  with  absolute  or  relative  infertility.  Studying  a  cohort  of 
women  treated  for  infertility  will  allow  comparison  of  disease  incidence 
among  subgroups  with  differing  abnormalities  and  may  aid  in  understanding 
the  mechanisms  of  carcinogenesis.  If  an  abnormal  hormonal  milieu  is  the 
important  factor  contributing  to  an  excess  cancer  risk  among  infertile 
women,  those  women  with  specific  identifiable  hormonal  problems  will  be  of 
particular  interest.  The  follow-up  study  of  women  with  recognized  problems 
of  infertility  will  allow  evaluation  of  a  hypothesis  regarding  breast  cancer 
etiology  that  has  received  recent  widespread  attention.  This  hypothesis 
proposes  that  women  who  exhibit  luteal  phase  defects  may  be  at  increased 
risk  due  to  their  relatively  unopposed  state  of  endogenous  estrogens.  The 
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present  study  will  not  only  allow  evaluation  of  effects  of  varying  hormonal 
states,  but  will  allow  examination  of  various  infertility  treatment  effects. 
Of  particular  interest  will  be  radiation  exposures  to  the  pituitary  and/or 
ovaries  and  use  of  progestational  agents. 

The  methodology  is  a  retrospective  cohort  study.  Approximately  3,000  women 
evaluated  for  infertility  during  a  30-year  period  (1935-1955)  have  been 
followed  to  the  present  time  for  subsequent  disease  risk,  iledical  records 
have  been  abstracted  to  obtain  the  following  information:  demographic 
characteristics,  menstrual  and  reproductive  history,  the  diagnostic  work-up 
for  infertility,  and  infertility  treatment  details.  Follow-up  information 
on  subsequent  reproductive  events,  development  of  malignancies  and  vital 
status  (including  cause  of  death)  was  sought  through  personal  contact  and 
through  a  population-based  tumor  registry.  Oata  are  currently  being 
analyzed  using  standard  methods  for  prospective  studies  that  employ  internal 
comparisons  (e.g.,  comparing  events  rates  for  those  with  and  without  a 
progesterone  deficiency)  and  external  comparisons. 

Investigations  of  Cervical  Cancer  in  Latin  America  (1  Contract): 

Cervical  cancer  is  recognized  as  a  leading  cause  of  female  death  throughout 
Latin  America.  Cancer  registries  in  Solivia,  Brazil,  Chile,  Colombia, 
Cuba,  Jamaica,  Panama,  Puerto  Rico  and  the  Antilles  document  the  world's 
highest  cervical  cancer  incidence  rates,  where  invasive  cervical  cancer 
equals  about  half  of  all  male  cancers  combined.  In  these  high  risk  areas, 
approximately  one  in  every  thousand  women  between  ages  30-55  develops 
cervical  cancer  each  year. 

Despite  the  high  rates  of  cervical  cancer,  little  is  known  regarding  the 
etiology  of  this  disease  in  Latin  America.  In  other  areas  where  it  has 
been  investigated,  the  major  risk  factors  include  early  sexual  experiences, 
multiple  sexual  partners,  sexual  intercourse  outside  marriage,  previous 
abortions,  and  also,  possibly,  smoking  and  oral  contraceptive  use.  The  findings 
regarding  sexual  behavior  suggest  that  cervical  cancer  may  be  caused  by  a  virus 
(or  other  microorganisms)  transmitted  during  sexual  intercourse.  Much  attention 
has  focused  on  the  possible  role  of  herpes-simplex  virus  type  2,  as  well  as  more 
recently  on  papillomavirus,  although  neither  agent  has  been  implicated  with  any 
certainty. 

The  role  of  female  sexual  behavior  in  the  etiology  of  cervical  cancer, 
however,  appears  to  be  inconsistent  with  patterns  of  disease  in  Latin 
America,  since  female  chastity  before  marriage  and  fidelity  within  marriage 
are  central  to  most  Latin  cultural  values.  Thus,  it  has  been  suggested 
that  the  sexual  promiscuity  of  Latin  males,  including  visits  to 
prostitutes,  may  be  a  more  important  etiologic  factor  for  cervical  cancer 
than  the  behavior  of  women.  This  hypothesis,  known  as  the  "male  factor"  in 
cervical  cancer,  is  supported  by  geographic  clustering  of  cervical  and 
penile  cancers,  and  by  findings  that  women,  married  to  men  whose  previous 
wives  had  cervical  cancer,  have  significantly  elevated  rates  of  cervical 
cancer  themselves.  In  addition,  a  recent  study  in  England,  focusing  on 
female  subjects  who  reported  having  had  only  one  partner,  showed  that  the 
relative  risk  increased  with  the  number  of  sexual  partners  their  husbands 
reported. 
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The  present  study  thus  proposes  to:  1)  identify  characteristics  of  Latin 
American  ,vomen  that  are  predictive  of  risk  of  developing  invasive  cervical 
cancer;  2)  identify  behavioral  characteristics  of  Latin  males  that  may 
contribute  to  the  high  disease  rates;  and  3)  relate  certain  biochemical 
measurements ,  in  both  males  and  females,  to  risk.  Included  for  study  will 
be  approximately  800  women  with  invasive  cervical  cancer  from  four  Latin 
American  countries  (Colombia,  Costa  Rica,  Mexico,  and  Panama)  and  1600 
matched  controls.  Personal  interviews  will  be  conducted  with  these  women, 
and  blood  and  cervical  scraping  material  obtained.  In  addition,  the  study 
will  include  male  subjects,  who  will  comprise  the  husbands  of  the  sexually 
monogamous  women.  These  male  study  subjects  will  be  interviewed  in 
conjunction  with  a  physical  examination  that  will  focus  on  hygiene, 
circumcision  status  and  evidence  of  infection.  Blood  samples  will  also  be 
obtained. 


1537 


ENVIRONMEMTAL  EPIDEMIOLOGY  BRAiMCH 
RESEARCH  CONTRACTS  ACTIVE  DURING  FY  85 

ENVIRONMENTAL  STUDIES  SECTION 


I nsti tuti on/Pri nci pal  I nvesti gator/ 
Contract  Number 

Cancer  Center  of  Hawaii 
Abraham  Nomura 
NOl  CP  21036 

Kaiser  Foundation  Research  Institute 
Los  Angeles,  California 
Harry  Ziel 
NOl  CP  11038 

Kaiser  Foundation  Research  Institute 
Oakland,  California 
Gary  Friedman 
NOl  CP  11037 

Kaiser  Foundation  Research  Institute 
Portland,  Oregon 
Andrew  Glass 
MOl  CP  11009 

Mayo  Foundation 

George  D.  Malkasian 
NOl  CP  11023 

Northern  California  Cancer  Program 
Donald  Austin 
NOl  CP  21010 

Southern  California,  University  of 
Brian  Henderson 
NOl  C?  21038 

Gorgas  Memorial  Institute 
Will iam  C.  Reeves 


Title 


Breast  Cancer  in  Oriental  Americans 


Studies  on  Environmental  Cancer 
Utilizing  Prepaid  Health  Plans 


Studies  on  Environmental  Cancer 
Utilizing  Prepaid  Health  Plans 


Studies  on  Environmental  Cancer 
Utilizing  Prepaid  Health  Plans 


Follow-up  Study  of  Women  Evaluated 
for  Infertil ity 


Breast  Cancer  in  Oriental  Americans 


Breast  Cancer  in  Oriental  Americans 
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SUMMARY    REPORT 

POPULATION   STUDIES  SECTION 

PROGRESS  ON   RESEARCH   CONTRACTS 

The  Population  Studies  Section  has  responsibility  for  the  acquisition  and 
utilization  of  resources  to  facilitate  epidemiologic  studies.     These  studies 
range  from  descriptive  to  analytic,  including  case-control   and  cohort  studies. 
Liaison  is  maintained  with  goverrment  and  non-government  sources  to  realize 
these  objectives.     That  which  follows  are  summaries  of  several   activities 
within  the  Section  which  are  supported  by  research  contracts  (2  contracts  - 
$980,000.00). 

Assessment  of  Screening:     Data  have  been  abstracted  on  all   persons  ever 
screened  for  bladder  cancer  (1581),  as  well  as  all  persons  known  to  have 
developed  bladder  cancer  among  the  Chambers  Works  employees   (316)   regardless 
of  whether  they  had  been  screened.     Complete  work   histories  were  abstracted, 
which  included  dates  of  employment  by  job  title  for  the  duration  of  employment 
by  DuPont.     Medical   histories  have  been  abstracted  for  both  cases  and  non- 
cases,  which  include  the  dates  and  results  of  every  urinary  cytologic  reading, 
the  dates  and  results  of  every  urinary  blood  test,   and  the  dates  and  type  of 
every  physical   exam  which  the  persons  had  been  given,  as  well   as  vital   status 
information.     For  each  bladder  cancer  case  detailed  clinical   histories  were 
abstracted  to  provide  information  concerning  signs  or  symptoms  of  bladder 
cancer,   procedures  performed,   findings  of  these  procedures,   and  any 
recommendations  made.     Detailed  pathologic  information  has  also  been 
abstracted  to  include  type,   grade,   stage,   evidence  of  multicentricity, 
metastatic  sites,  and  also  any  second  primary  sites  of  malignancy.     A  2-fold 
difference  between  cases  and  non-cases  was  detected  for  hematuria,   and  level 
of  severity  of  cytology  was  significantly  greater  among  cases  than  non-cases 
(6-fold)   controlling  for  level   of  exposure.     Among  cases  an  increasing  trend 
for  level   of  severity  of  cytology  was  detected  with  increasing  levels  of 
exposure.     Ongoing  analyses  are  pursuing  the  identification  of  clinical    signs 
and  symptoms  which  occur  prior  to  the  date  of  diagnosis  of  the  first  malignant 
tumor  of  the  bladder  as  they  relate  to  exposure. 

Lung  Cancer  in  New  Jersey:     A  case-control   study  of  incident  lung  cancer  among 
male  residents  of  previously   identified  high-rate  areas  of  New  Jersey   is 
presently  being  analyzed.     Emphasis  has  been  given  to  smoking,  occupation  and 
diet.      Interviews  were  successfully  completed  on  763  cases  and  900  controls. 
Comparable  odds  ratios  for  cigarette  smoking  were  found  for  each  of  the  three 
major  cell   types:      squamous,    small   cell   and  adenocarcinoma.     An  examination  of 
the  effect  of  smoking  cessation  found  5-fold  risks  after  2  5  years  since  the 
person  last  smoked.     All   analyses  were  adjusted  for  age,   study  area, 
respondent  type,  pipe  and/or  cigar  smoking,  consumption  of  dark  green 
vegetables,    reported  exposure  to  asbestos,   employment  in  shipbuilding  and 
employment  in  other  high-risk  jobs.     Occupational   analyses  have  found 
shipbuilding  workers,   plasterers  and  lathers  and  boilermakers  to  have 
significantly  elevated  risks.     Masons  and  tilesetters,  janitors  and 
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cleaners,   printing  workers  and  trucking  service,   warehousing  and  storage 
workers  were  found  to  have  excess  risks  associated  with  duration  of 
employment.      In  order  to  assess  whether  dietary   intake  of  carotene,    preformed 
retinol.   or  total    vitamin  A  modified  the  risk  of  lung  cancer,   subjects  were 
asked  about  their  usual    frequency   of  consumption,    several  years  earlier,   of  44 
food  items  which  provide  83%  of  the  vitamin  A  in  the  American  diet.     The  men 
in  the  lowest  quartile  of  carotene  intake  had  1.3  times  the  risk  of  those  in 
the  highest  quartile  after  adjustment  for  smoking  intensity  and  duration  and 
education.     Mo  association  was  seen  for  retinol  or  total    vitamin  A. 

A  statewide  study  of  incident  lung  cancer  among  females  completed  its  data 
collection  phase  in  late  1984.     Data  editing  is  being  completed  at  this  time. 
Analyses  of  these  data  will   pursue  the  roles  of  smoking,  occupation  and  diet 
as  well  as  hormonal   factors  as  they   relate  to  the  risk  for  lung  cancer  by  cell 
type  among  women. 

Lung  Cancer  in  Louisiana:     Smoking  was  shown  to  be  a  strong  determinant  of  the 
high  lung  cancer  rates  seen  in  the  southern  Louisiana  area,   with  the  use  of 
hand-rolled  cigarettes  associated  with  especially  high  risk.     Low  fruit 
intake,   another  risk  factor  noted,  was  especially  prevalent  among  those 
persons  calling  themselves   "Cajuns".     Exposure  to  wood  dust  either 
occupational  ly  or  at  home  led  to  elevated  risk  estimates. 

The  occupational   analysis  for  males  in  the  Louisiana  lung  cancer  study 
revealed  increased  risks  among  non  and  light  smokers  for  several   industrial 
categories  including  lumber  manufacturing,  construction,  and  fishing  while 
showing  no  increase  in  risk  among  the  moderate  and  heavy  smokers. 
Significantly  elevated  risks  for  exposure  to  wood  dust  and  mineral   oil   mists 
were  also  restricted  to  the  non  and  the  light  smokers.     Other  consistent 
findings  included  elevated  risks  for  persons  living  near  a  lumber 
manufacturing  site  and  for  those  exposed  to  wood  dust  in  their  leisure 
activities.     The  high  levels  of  smoking  in  Louisiana  and  the  types  of  tobacco 
used  may  be  masking  the  risk  due  to  occupational   exposures  in  all   but  the  non 
and  the  light  smokers. 

Passive  Smoking:     Smoking  data  for  the  spouses  of  nonsmoking  participants  in 
the  Louisiana  and  New  Jersey  lung  cancer  studies  revealed  a  dose  dependent 
excess  risk  of  lung  cancer  with  increasing  levels  of  passive  smoking  exposure 
among  nonsmoking  persons  married  to  a  smoking  spouse.     This  effect  was  seen 
primarily  among  females  who  were  much  more  likely  to  be  nonsmokers  and  have 
spouses  who  were  heavy  smokers.     The  excess  risk  appeared  to  be  restricted  to 
squamous  and  small   cell   carcinomas  of  the  lung. 

Lung  Cancer  in  Selected  Texas  Counties:     Analyses  of  data  from  this 
population-based  case-control   study  of  incident  lung  cancer  have  focused  on 
smoking,  occupation  and  diet.     Among  white  females  the  three  major  cell   types 
were  related  to  cigarette  smoking   (small   cell,    squamous,    and  then 
adenocarcinoma  from  highest  to  lowest  risks).     Over  90%  of  the  female  cases 
had  smoked  at  some  time.      Excess  risks  among  white  males  were  found  for  those 
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men  who  had  worked  in  the  construction,   chemical,  metals,   or  transportation 
industries.     Dietary  analyses  have  detected  a  slight  protective  effect  of 
vegetable  intake  for  both  adenocarcinoma  and  squamous  cell   carcinoma. 

Laryngeal   Cancer  in  Selected  Texas  Counties:     A  population-based  case-control 
interview  study  of  incident  laryngeal   cancer  has  been  analyzed  in  an  attempt 
to  identify  occupational   risk  factors  for  this  disease.     Our  analysis  included 
183  white  Texas  men  with  squamous  cell  carcinoma  of  the  larynx  and  250 
frequency  matched  controls.     Occupational   risk  factors  for  laryngeal   cancer 
were  examined  controlling  for  potential   confounding  by  cigarette  smoking, 
alcohol   consumption,  and  fruit  and  vegetable  consumption.     Industrial   and 
occupational   categories  based  on  the  major  groups  in  the  Standard  Industrial 
Classification  System  and  the  Dictionary  of  Occupational  Titles  were  formed, 
as  were  groupings  of  potential   high   risk  job  titles.     Significantly  elevated 
risks  were  seen  for  study  subjects  employed  in  the  transportation  industry, 
as  metal   fabricators,   and  in  construction.     Excess  risks  were  also  seen  for 
men  employed  as  maintenance  workers  or  wood  workers.     Elevated  risks  were  not 
found  for  shipbuilding  or  petroleum/chemical   manufacturing,  two  previously 
hypothesized  high  risk  industries. 

Stomach  and  Pancreatic  Cancers  in  Louisiana:     Analyses  are  ongoing  for  both  of 
these  sites.     Fruit  consumption  has  been  found  to  be  a  strongly  protective 
factor  for  stomach  cancer.     Consumption  of  smoked  foods  and  home  processed 
meats  were  stronger  risk  factors  among  blacks  than  whites.     This  suggests  that 
differences  in  food  preparation  practices  may  be  important  etiologic  factors 
for  gastric  cancer  in  this  area.     For  pancreatic  cancer,   ongoing  analyses  of 
dietary  patterns,   smoking  and  alcohol   consumption  suggest  cigarette  smoking, 
pork   and  possibly  coffee  consumption  may  be  risk  factors.     A  protective  effect 
was  found  for  fruit  consumption.     Ongoing  analyses  are  pursuing  the  role  of 
being  a  "Cajun"   and  the  interaction  between  pork   and  coffee  consumption  in  the 
development  of  this  disease. 

Population  Estimates:     The  Bureau  of  the  Census  is  developing  estimates  of  the 
resident  population  of  the  U.S.   at  the  county  level   by  age,   race  and  sex  for 
the  1980s.     During  FY85  the  Bureau  will   provide  annual   estimates  through  1984. 
Models  have  been  developed  which  utilize  special   censuses,   decennial   censuses, 
and  medicare  registration  to  provide  these  estimates.     Prior  estimates  for  the 
1970s  have  been  revised  using  the  1980  census.     Special   emphasis  has  been 
given  to  the  development  of  estimates  for  the  black  population  at  the  county 
level.     The  Bureau  of  the  Census  continues  to  respond  to  requests  for  special 
population  estimates. 

Biomedical   Computing:     A  number  of  major  systems  are  currently  in  various 
stages  of  development.     These  systems  range  from  the  development  of  cost 
efficient  systems  which  provide  longitudinal   hospitalization  histories  for 
patients,   to  the  calculation  of  chemical-specific  exposure  indices  for  cohort 
studies,   to  the  development  of  matching  algorithms  appropriate  for  follow-up 
studies. 
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ENVIROM^IENTAL  EPIDEMIOLOGY  BRANCH 
CONTRACTS  ACTIVE  DURING  FY85 

POPULATION  STUDIES  SECTION 


Institution/Principal  Investigator 
Contract  Number 

Bureau  of  the  Census 
Richard  In^i  n 
YOl  CP  20517 

Capital  Systems  Group,  Inc. 
Kent  Boyd 
NOl  CP  31024 


Title 

Population  Estimates  by  Age, 
Race,   and  Sex  for  the  1980' s 


Biomedical   Computing  -  Design 
and  Impl  ementation 
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DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 


Z01CPQ4378-10  EEB 


PERIOD  COVERED 


October  1.    1984  to   September  30.    1985 


TITLE  OF  PROJECT  (80  characters  or  less.  Title  must  lit  on  one  line  between  the  borders.) 

U.S.  Cancer  Mortality  Survey 


PRINCIPAL  INVESTIGATOR  (List  other  professional  personnel  below  the  Principal  Investigator.)  (Name,  title,  laboratory,  and  institute  affiliation) 

PI:       T.  Mason         Chief,  PSS  EEB    NCI 


Others; 


L.  Pickle 
B.  Stephenson 
R.   Ramsbottom 


Health  Statistician 
Computer  Specialist 
Computer  Specialist 


EEB 

NCI 

BB 

NCI 

BB 

NCI 

COOPERATING  UNITS ^/fanw    National   Center  for  Health  Statistics,   Bureau  of  the  Census 
(Richard  Irwin);  Envi  rormental  Protection  Agency   (Wilson  Riggan) 


LAB/BRANCH 

Environmental 


FpiHeminlngy  Rranrh 


SECTION 

Population   Studie'^   Section 


INSTITUTE  AND  LOCATION 

MfT,    MTH,    Rpthp.;r1a, 


MarylanH      7090^ 


TOTAL  MAN-YEARS: 


n-?"^ 


PROFESSIONAL: 


JU- 


n.1  c; 


CHECK  APPROPRIATE  BOX(ES) 

n  (a)  Human  subjects 
n   (a1)  Minors 
n   (a2)  Interviews 


D  (b)  Human  tissues 


(c)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type.  Do  not  exceed  the  space  provided.) 

The  overall  objective  of  this  project  is  to  examine  the  cancer  mortality 
experience  in  the  United  States  relative  to  cancer  etiology.  Special  emphasis 
is  placed  upon  the  selection  of  areas  in  the  U.S.  for  intensive  study. 
Publications  from  this  area  of  interest  have  facilitated  the  design  of  ongoing 
analytical  investigations  to  test  specific  etiologic  hypotheses.  This  project 
will  continue  at  this  reduced  level  of  personnel  commitment  which  should  prove 
adequate  to  periodically  update  our  earlier  publications. 
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EEB 

NCI 

EEB 

NCI 

BB 

NCI 

BB 

NCI 

Z01CP04378-10     EEB 

PROJECT  DESCRIPTION 

Names,  Titles,  Laboratory  and  Institute  Affiliations  of  Professional  Personnel 
Engaged  on  this  Project: 

T.  Mason  Chief,  Population  Studies  Section 

La  Pickle  Health  Statistician 

B.  Stephenson  Computer  Specialist 

R.  Ramsbottom  Computer  Specialist 

Objectives: 

To  examine  the  cancer  mortality  experience  in  the  United  States  relative  to 
cancer  etiology"     Special   emphasis  is  placed  upon  the  selection  areas  in  the 
U.S.   for  intensive  study. 

Methods  Employed: 

This  project  involves  computer  analysis  of  more  than  six  million  death 
certificates  by   site,    sex,   race,   county,  and  age.     The  investigation  is 
ongoing,  updated  each  year,  and  expanding.     Data  for  all   causes  of  death  are 
utilized  from  1968. 

Major  Findings: 

The  major  activity  on  this  project  this  fiscal  year  has  been  an  attempt  to 
identify  places  (State  Economic  Areas)  within  the  U.S.  which  are  experiencing 
differential   rates  of  change  of  site-specific  cancer  mortality  relative  to  the 
country  as  a  whole.     Logistic  modeling  has  identified  places  which  are 
experiencing  greater  rates  of  increase  and  also  smaller  rates  of  decline  than 
comparable  national    rates.     These  places  are  likely  candidates  for  more  in- 
depth  analytic  studies  which  will   focus  on  etiologic  determinants.     Anatomic 
sites  of  specific  interest  are  the  lung,  colon,   and  rectum. 

Significance  to  Biomedical   Research  and  the  Program  of  the  Institute: 

This  project  provides  a  continually  expanding  data  set  which  has  generated 
specific  etiologic  hypotheses  concerning  cancer.     The  capability  of 
subdividing  the  data  set  into  specific  racial   and  geographic  subsets   (e.g., 
county  level   analyses)  also  provides  an  opportunity  to  test  specific  etiologic 
hypotheses. 

Proposed  Course: 

The  project  will   continue  to  pursue  etiologic  questions  and  will   periodically 
update  our  earlier  publications.     The  personnel   commitment  to  this  project  has 
diminished  to  a  maintenance  level   which  would  appear  to  be  adequate  for  the 
next  several  years. 
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Publications: 

Pickle,   L.W.,  Mason,  T.J.,  Howard,   M.,   R.,  Fraumeni,  J.F.,  Jr.:     Atlas  of  Cancer 
Mortality  Rates  and  Trends  Airiong  Whites:     1950-1980.     Washington,   D.C.,  U.S. 
Government  Printing  Office,   1985,  311  pp. 
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Z01CP04378-10     EEB 
CONTRACTS   IN   SUPPORT  OF  THIS  PROJECT 

BUREAU  OF  THE  CENSUS   (YOl-CE-20517) 

Title:     Population  Estimates   by  Age,   Race,   and  Sex  for  the  1980' s 

Current  Annual   Level:     $10,000.00 

Man  Years:      1.0 

Objectives:     To  provide  estimates  of  the  U.S.   population  at  the  county  level 
which  are  consistent  with  the  NCI's  place  codes  which  were  utilized  in  earlier 
publications. 

Major  Contributions:     This  support  contrac4  is  critical   to  the  continuation  of 
this  project,    for  it  provides  estimates  of  populations  at  risk  for  cancer  at 
the  county  level . 

Proposed  Course:     This  interagency  agreement  will  continue  until   this  resource 
i  s  no  longer  needed. 

CAPITAL   SYSTEMS  GROUP,    INC.    (NOl-CP-31024) 

Title:     Biomedical   Computing  -  Design  and  Implementation 

Current  Annual   Level :     $970,000.00 

Man  Years:     28.0 

Objectives:  This  contract  provides  computer  support  for  intramural  research 
activities  of  the  Environmental  Epidemiology  Branch. 

Major  Contributions:  The  Contractor  provided  systems  design  and  analysis 
support  for  this  project.  Efficient  file  design  and  modification  of  computer 
graphics  systems  were  the  major  contributions  to  this  project. 

Proposed  Course:  This  contract  will  support  this  activity  as  needed.  To  date 
this  project  has  utilized  approximately  1.0  man  years,  of  this  Contractor's 
time. 
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DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES  -  PUBLIC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 


Z01CP04410-09  EEB 


PERIOD  COVERED 


October  1,  1984  to  September  30,  1985 


TITLE  OF  PROJECT  (80  characters  or  less.  Title  must  fit  on  one  line  between  the  borders.) 

Studies  of  Persons  at  High  Risk  of  Cancer 


PRINCIPAL  INVESTIGATOR  (Ust  other  professional  personnel  below  the  Principal  Investigator)  (Name,  title,  laboratory,  and  institute  affiliation) 


PI: 

M.H. 

Greene 

Deputy  Branch  Chief 

Others: 

W.A. 

Bl  attner 

Chief,  FSS 

M.A. 

Tucker 

Clinical    Investigator 

D.L. 

Mann 

Senior  Investigator 

D.J. 

Tollerud 

Research  Associate 

S.J. 

Bale 

Staff  Fellow 

R.C. 

Yourig 

Chief,  MB 

J.J. 

Mul  vihill 

Chief,  CGS 

EEB 

NCI 

EEB 

NCI 

EEB 

NCI 

LHC 

NCI 

EEB 

NCI 

EEB 

NCI 

MB 

NCI 

CEB 

NCI 

COOPERATING  UNITS  (it  any) 

Dept.  of  Surgery,   USUHS   (D.M.   Strong);   Biotech  Laboratories 
(A.  Bodner);   Fl  ow  Laboratories  (L.  Blackwood);   Westat,   Inc., 
(J.   Cahill  );   ORI    (D.   Switalski) 


UVB/BRANCH 

Environmental    Epidemiology  Branch 


SECTION 

Family  Studies  Section 


INSTITUTE  AND  LOCATION 

NCI,  NIH,  Bethesda,  Maryland  20205 


TOTAL  MAN-YEARS: 


8.5 


PROFESSIONAL 


6.2 


1.3 


CHECK  APPROPRIATE  BOX(ES) 

n  (a)  Human  subjects 
E]   (al)  Minors 
E]   (a2)  Interviews 


E  (b)  Human  tissues  D  (c)  Neither 


SUMMARY  OF  WORK  (Use  standard  unreduced  type.  Do  not  exceed  the  space  provided.) 

The  purpose  of  this  project  is  to  (a)   conduct  and  coordinate  interdisciplinary 
studies  on  members  of  cancer-prone  families  and  other  high-risk  populations  to 
clarify  the  role  of  genetic  mechanisms  and  host-environmental    interactions  in 
human  carcinogenesis;   and  (b)   assess,    quantify,   and  elucidate  the  determinants 
of  the  cancer  risks  associated  with  therapeutic  exposure  to  cytotoxic  drugs. 
Project  staff  also  conduct  or  collaborate  with  other  EEB  investigators  in 
epidemiologic  case-control    studies  of  specific  cancers  or  cohort  studies  of 
specific  exposures  that  are  particularly  relevant  to  this  project.     A  series  of 
project  resources  has  been  developed  in   support  of  our  research,   including:    (1) 
a  computerized  registry  of  cancer-prone  families;    (2)   a  biospecimen  repository 
which  processes,   stores  and  distributes  biological    samples  from  persons  at  high 
risk  of  cancer;    (3)   a  fibroblast  repository/tissue  culture  facility;   and   (4)   a 
series  of  contract-supported  laboratories  which  provide  immunologic,   cyto- 
genetic,  and  DNA  repair  assay  capabilities.     Persons  at  high  risk  of  cancer  are 
evaluated  clinically  and  donate  biological    samples.     Clinical,   epidemiologic, 
genetic,   and  laboratory  studies  are  combined  to  elucidate  mechanisms  of  cancer 
susceptibility.     The  familial    melanoma  project  is  a  prototype  of  this  approach, 
in  which  clinical    (dysplastic  nevi),  genetic   (autosomal    dominant  transmission  o 
a  gene  possibly  linked  to  the  Rh  locus)   and  biologic  (enhanced  sensitivity  to 
the  cytotoxic  and  mutagenic  effects  of  UV  radiation)   risk  factors  have  been 
identified.     The  therapeutic  administration  of  cytotoxic  drugs,  many  of  which 
are  carcinogenic  in  laboratory  animals,    provides  an  opportunity  to  explore  the 
carcinogenic  effects  of  these  agents  in  man.     Case-control    and  cohort  studies  o 
cancer  patients  treated  with  specific  cytotoxic  drugs  are  conducted.     Tae 
leukemogenicity  of  specific  alkylating  agents  has  been  documented,   differences 
in  leukemogenic   potential    among  various  agents  identified,   and  evidence  for  an 
increasing  risk  of  leukemia  with  increasing  drug  dose  obtained. 
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PROJECT  DESCRIPTION 
Names,  Titles,  Laboratory  and  Institute  Affiliations  of  Professional    Personnel 


Engaged  on  this  Project: 

M,Hc  Greene 

Deputy  Chief 

EEB 

NCI 

W.A.  Bl  attner 

Chief,  Family  Studies  Section 

EEB 

NCI 

M.A.  Tucker 

Clinical  Investigator 

EEB 

NCI 

D.L.  Mann 

Senior  Investigator 

LHC 

NCI 

D.J.  Tollerud 

Research  Associate 

EEB 

NCI 

S.J.  Bale 

Staff  Fellow 

EEB 

NCI 

J.F.  Fraumeni  Jr. 

Associate  Director 

E&B 

NCI 

R.N.  Hoover 

Chief 

EEB 

NCI 

J.D.  Boice  Jr. 

Chief 

REB 

NCI 

J.J.  Goedert 

Cancer  Expert 

EEB 

NCI 

J.W.  Clark 

Research  Associate 

EEB 

NCI 

N.  Caporaso 

Research  Associate 

EEB 

NCI 
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Objectives: 

To  document  the  occurrence  of  cancer  in  high-risk  groups  and  to  study  such 
groups  by  clinical,   epidemiologic  and  laboratory  investigations  in  an  effort  to 
elucidate  genetic  mechanisms  and  host-environmental    interactions  contributing  to 
carcinogenesis.     To  develop  educational   materials  and  provide  counseling  to 
study  participants.     To  coordinate  the  distribution  of  tissue  and  blood 
specimens  obtained  from  high-risk  persons  to  interested  investigators  for 
etiologic  studies  by  cytogenetic,   immunologic,   viral,   endocrine,  biochemical, 
tissue  culture  and  other  methods.     To  apply  innovative  analytic  approaches  to 
these  studies,   including  statistical    genetic  methods. 

Methods  Empl  oyed: 

Protocols  for  study  of  high-risk   populations  are  developed,   outlining   study  aims 
and  methods,   and  are  reviewed  by  the  Section's   professionals  to  maximize 
efficient  use  of  personnel    and  laboratory  resources.     Study  subjects  are 
interviewed  with  respect  to  medical,   occupational,   and  environmental    history,   as 
well    as  familial    occurrences  of  cancer  and  other  disorders,   and  are  examined  for 
clinical    features  associated  with  heightened  cancer  risk.     Family  medical 
history  is  systematically  documented  utilizing  a  family  medical    history 
questionnaire  developed  by  the  Section's   professionals.     Clinical    history  is 
documented  using  vital    records  and  hospital    and  physician  charts;   and  operative 
specimens  are  submitted  for  review  by  collaborating   pathologists.     Data  are 
abstracted,   entered,   and  verified  on  a  computerized  record-keeping   system. 
Specialized  questionnaires  are  developed  for  documenting   specific  etiologic 
information.     Biologic   specimens  are  collected  from  informative   study  subjects, 
stored  in  biospecimen   repositories,   and  transmitted  to  collaborating 
laboratories.     Descriptive,    statistical    and  genetic  analyses  are  employed.     For 
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Studies  of  the  late  effects  of  cytotoxic  drugs,   standard  cohort  and  case-control 
methods  are  used. 

PROJECT   1:    CLIMICAL,   BIOLOGICAL  AND  GEMETIC  STUDIES  OF   CANCER-PRONE  FAMILIES 

Family  Studies  Resources: 

An  integrated  computerized  and  manual    data  base  continues  to  provide  support  for 
our  registry  of  cancer-prone  families  (now  numbering  more  than  2700  kindreds) 
which  forms  the  core  resource  for  this  project.     These  families  comprise  a  non- 
population-based  series  of  kindreds  ascertained  from  MIH  and  extramural 
physicians  and  nurses,   and  by  self-referral   of  concerned  family  members. 
Designed  to  facilitate  accurate  record-keeping  and  easy  retrieval    of  data,   this 
system  includes  a  computerized  clinical    information   file  which  can  be  linked  to 
biospecimen   inventory  and  laboratory-generated  data  files,   thus  simplifying 
record-keeping  and  permitting  computer-based  data  analysis.     A  new  addition  to 
this  system  is  a  computerized  patient,   test  and  record  tracking   system  designed 
to  permit  efficient  monitoring  of  the  complex  set  of  information  generated  by 
our  newest  project,  an  interdisciplinary  study  of  the  nevoid  basal    cell 
carcinoma  syndrome.     Three  contracts  provide  critical   laboratory  support  to 
these  studies:     (a)   a  laboratory  for  the  processing,   storage  and  distribution  of 
biological    specimens   (Biotech  Research  Laboratories);    (b)  a  laboratory  for  the 
establishment,   expansion  and  storage  of  fibroblast  cell   lines  (Flow  General 
Laboratories);   and  (c)   an   immunogenetics  laboratory  for  HLA-typing  and  in  vitro 
immune  function  testing   (Uniformed  Services  University  of  the  Health  Sciences). 
Contract-based  resources  shared  with  the  Clinical    Epidemiology  Branch   provide 
laboratory  support  for  studies  of  DNA  repair,  cytogenetics  and  genetic  markers. 
Our  cooperative  arrangement  with  the  NIH  Cancer  Nursing  Service  continues  to 
provide  us  with  the  invaluable  services  of  an  Epidemiology  Research  Nurse.     Our 
statistical    geneticist  continues  to  provide  a  critical    quantitative  approach  to 
the  design  and  analysis  of  studies  conducted  in  members  of  cancer-prone 
famil  ies. 

Mai  ignant  Mel  anoma: 

This  project  is  now  in  its  ninth  year,  employing  the  interdisciplinary  research 
strategy  outlined  above.     Accomplishments  during  the  current  year  include:     (a) 
the  publication  of  a  full -col  or  atlas  depicting  the  clinical    spectrum  of 
dysplastic  nevi;    (b)    quantification  of  the  risk  of  melanoma  in  members  of 
mel  anoma- prone  families:     the  cumulative  lifetime  risk  of  melanoma  approaches 
100%  in  family  members  with  dysplastic  nevi;    (c)   demonstration   that  prospective 
monitoring  of  high-risk  family  members  leads  to  the  diagnosis  of  a  substantial 
number  of  surgically-curable  melanomas;      (d)    proof  that  dysplastic  nevi   are  the 
formal    precursors  of  the  melanomas  which  arise  in  this  setting;    (e) 
demonstration  that  the  melanoma  and  dysplastic  nevus  traits  represent  the 
pleiotropic  effects  of  a   single,   highly   penetrant,   autosomal    dominant  gene;    (f) 
definitive  rejection  of  the  hypothesis  that  a  melanoma  susceptibility  gene  is 
linked  to  the  human  major  histocompatibility  complex;   and  (g)   development  of  a 
conceptual    model    of  himan   tumor  progression  utilizing  the  neoplasms  of  the 
melanocytic  system  as  its  basis. 
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Educational    activities  aimed  at  disseminating  information  about  dysplastic  nevi 
have  continued  in  close  cooperation  with  NCI's  Office  of  Cancer  Communication, 
and  include  distribution  of  a  series  of  educational    video  tapes,   distribution  of 
sets  of  teaching   slides  which  illustrate  the  clinical    and  histologic   features  of 
dysplastic  nevi,    preparation  of  a  booklet  for  patients  which  illustrates  the 
differences  between  normal    and  abnormal    nevi   and  describes  a  management  plan   for 
affected  patients,   and  development  of  new  poster  materials  intended  for  display 
in  the  offices  of  physicians  and  other  health  care  providers.     A  series  of 
publications  have  resulted  from  nursing  research  conducted  upon  the  hereditary 
melanoma  cohort.     These  have  included  articles  designed  to  foster  an 
understanding  of  melanoma  precursors  among  nurses  to  facilitate  identification 
of  patients  at  high  risk  and  early  recognition  of  curable  melanoma,   and  several 
reports  describing  the  concerns,   educational    needs  and  prevention  activities  in 
persons  at  high  risk  of  familial    melanoma. 

Laboratory  work  on   the  hereditary  melanoma  data  base  continues  to   provide  new 
information.     The  presence  of  a  hypermutabil  ity  state  in  response  to  UV  light 
exposure  has  been  extended  to  include  a  larger  number  of  study  subjects,   all    of 
whom  show  an  elevated  mutation  rate.     Attempts  to  apply  restriction   fragment 
length   polymorphism  technology  to  the  hypothesis  that  the  melanoma/DNS  gene  is 
linked  to  the  Rh  blood  group  gene  on  the  short  arm  of  chromosome  1  has  been 
hampered  by  difficulties  in   identifying   polymorphic  DNA  probes  for  the  genomic 
region  near  Rh.     The  only  useful    probe  identified  thus  far  is  beta-nerve  growth 
factor,   which  yielded  a  strong  negative  lod  score   (not  surprising  as  it  is  not 
located  near  enough  to  Rh  to  have  expected  a  positive  result).     This  technique 
was  used  to  exclude  linkage  to  the  Ha-ras  oncogene  on  chromosome  lip,   a 
hypothesis  which  surfaced  elsewhere  in  the  literature  during  the  past  year.     DNA 
repair  studies  revealed  a  striking   increase  in  G2  radiosensitivity  in   several 
high-risk  families,   an  abnormal  i   that  correlated  closely  with  clinical    status  of 
family  members.     Chromosome  studies  have  revealed  a  significant  excess  of  random 
chromosome  structural    and  numerical    abnormalities  in   family  members  with 
melanoma  and/or  DNS  compared  with  unaffected  family  members  and  spouses.     This 
observation   suggests  the  hypothesis  that  chromosomal    instability  or  fragility 
may  contribute  to  melanoma  susceptibility   in   these  families. 

Analysis  of  a  case-control    study  of  intraocular  melanoma  has  demonstrated  a 
pattern  of  differences  between  cases  and  controls  which   provides  the  first  solid 
evidence  that  this  tumor  is  related  to   sunlight  exposure.     Persons  born   in   the 
southern  United  States  were  at  3.1   times  greater  risk  of  intraocular  melanoma 
than    persons  born   in  more  northern  latitudes.     Regular  use  of  hats,   visors  and 
sunglasses  protected  against  this  cancer.     Current  analyses  of  this  data  base 
are  concentrating   upon   the  role  of  occupational    and  medication    (particularly 
hormonal)   risk  factors.     A  report  was  published  describing  an  8-fold  excess  of 
melanoma  in  a  large  cohort  of  patients  with  Hodgkin's  disease,   an   excess   that  in 
part  was  attributable  to  the  malignant  transformation  of  dysplastic  nevi. 

Lymphoprol  iferative  and  Hematopoietic  Cancers: 

Study  of  a  family   prone  to  hairy  cell    leukemia  continues,   with  the  current  focus 
on  HLA  factors  at  the  DNA  level.     HLA-DR  genomic   probes  are  being  employed  to 
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determine  whether  the  DR  blank  found  in  affected  family  members  is  a  consequence 
of  a  gene  deletion.     A  survey  of  HLA  phenotype  distribution   in  120   patients  with 
cutaneous  T-cell   lymphoma  has  now  been  completed  and  is  under  analysis. 
Preliminary  results  indicate  significant  differences  between  cases  and  controls 
at  the  HLA-DR  locus.     A  case-control    study  of  cutaneous  T-cell    lymphoma  is  being 
analyzed  in  collaboration  with  the  Environmental    Studies  Section.     A  similar 
collaboration  has  resulted  in  a  report  of  an  excess  risk  of  multiple  myeloma  in 
North  Carolina  furniture  workers,    particularly  those  born  before  1905  and  those 
dying  before  age  65. 

The  population-based  survey  of  T-cell    subsets  and  their  determinants  has 
completed  data  collection  and  is  now  in  analysis.     Preliminary  results  indicate 
that  T-cell    subsets  vary  significantly  by  age,   race  and  sex,   and  that  cigarette 
smoking  results  in  significant  alterations  in  the  T-cell    subpopul  ations  of 
otherwise  healthy   persons.     A  genetic   polymorphism  in  the  expression  of  the  T4 
(he!  per/inducer)   receptor  has  again  been   identified  in  non-white  study 
participants.     This  anomaly  is  inherited  in  an   autosomal    codominant  fashion,   and 
is  not  observed  in  Caucasian  individuals  who  do  not' have  black  or  native 
American   ancestry. 

Sarcomas: 

The   presence  of  the  radiation-resistance   phenotype  in  the  cells  of  patients  with 
the  Li-Fraumeni   syndrome  has  been  extended  to  several    kindreds.     The  current 
emphasis  has  been  on  correlating  the  presence  of  this   phenotype  with  oncogene 
expression  in  the  same  cells.     Preliminary  results  indicate  that  expression  of 
the  oncogene  c-myc  is  increased  in  cells  which  demonstrate  the  radioresi stance 
phenotype. 

Genitourinary  Cancer: 

Complex  segregation  analysis  of  16  families  prone  to  ovarian  cancer  is  now 
underway.     A  new  family  prone  to  testicular  cancer  was  evaluated,    seeking 
evidence  of  polythelia  and  dysmorphic   features  as   possible  risk   factors.     Minor 
dysmorphic  features  were  found,  but  no  polythelia  was  observed.     Publications 
describing  urogenital    anomalies  in  members  of  families  prone  to  testicular 
cancer,   and  the  increased  risk  of  testicular  cancer  in  association  with 
polythelia   (both  described  in  last  year's  report)   have  now  appeared  in    print.     A 
testicular  cancer  cluster  has  been   identified  in  Pennsylvania  which  is  currently 
being   investigated.     A  protocol    has  been   submitted  to  and  approved  by  the 
Centers  for  Disease  Control,   under  which  members  of  our  section  will    undertake  a 
formal    genetic  analysis  of  data  collected  on   family  history  of  cancer  among  a 
population-based  series  of  probands  with  cancers  of  the  ovary,   endometrium  or 
breast.     This  study  will    represent  the  largest  unbiassed  series  of  cases 
available  for  such  analysis,   which  will   be  done  using  state-of-the-art 
techniques  of  segregation   analysis   (see  Genetic  Methods,   below). 

Gastrointestinal    Cancer: 

Oncogene  studies  are  currently  underway  on   tissues  derived  from  members  of 
families  at  high  risk  of  colon  cancer.     No  results  are  yet  available.     HLA 
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typing  of  26  members  of  3  Alaskan   families  prone  to  hepatocellular  carcinoma  has 
been  completed;  no  evidence  of  linkage  between   disease  susceptibility  and  HLA 
was  identified.     Plans  are  now  being  made  to  conduct  a  formal    comparison  of 
family  history  of  cancer  as  obtained  from  standard  epidemiologic   questionnaire 
and  from  detailed  investigation  of  medical    and  vital    records.     The  latter  is  the 
presumed  "gold  standard"   against  which  the  accuracy  of  reported  family  history 
will    be  measured.     This  study  will    use  data  collected  in  the  study  of  colorectal 
cancer  in  rural    Nebraska. 

Nevoid  Basal   Cell   Carcinoma  Syndrome; 

Project  staff  have  initiated  a  major  new  interdisciplinary  study  of  the 
autosomal    dominant  condition  known  as  the  nevoid  basal    cell    carcinoma  syndrome 
(NBCCS).     We   plan  to  evaluate  and  obtain  biological    specimens  from  150  to  200 
members  of  7  mul  tigeneration   families,   with  the  following  goals:      (a)      to  define 
the  spectrum  of  associated  cancers  in   persons  with   NBCCS;      (b)   to  characterize 
the  clinical    features  of  the  syndrome  and  itivestigate  the  overlap  between   NBCCS 
and  other  cancer-prone  syndromes;    (c)   to  clarify  the  relationship  between  UV 
radiation  exposure  and  malignant  transformation  by  studying   the  in  vivo  effects 
of  UV  light  and  the  in   vitro  effects  of  UV  radiation   and  UV-mimetic  chemical 
carcinogens;    (d)   to  map  the  NBCCS  gene  by  genetic  linkage  analysis;   and  (e)    to 
develop  a  repository  of  lymphocytes  and  tumor  tissue   from  wel  1 -characterized 
family  members  for  use  in  collaborative  studies  to  elucidate  the  molecular 
pathogenesis  of  the  syndrome.     This  project  is  now  well    underway;   70  family 
members  have  been  evaluated  to  date,     "^ery  early  results  from  the  linkage 
analysis  have  yielded  suggestive  evidence  of  linkage  between   the  NBCCS  gene  and 
the  amylase  gene  on  chromosome  Ip  (lod  =  1.2  at  9   =  0.00).     Tliis  finding   is 
particularly  provocative  as  this  area  of  the  genome  was   postulated  a  priori   as  a 
possible  location  for  the  disease  gene.     This  study  is  being  conducted  in 
collaboration  with  the  Clinical    Epidemiology  Branch  and  the  Dermatology  Branch 
of  NCI,   the  Radiology  Department  of  the  G  inical    Center,   the  National    Institute 
of  Dental    Research,   the  National    Eye   Institute  and  the  National    Institute  of 
Neurological    and  Communicative  Disorders  and  Stroke. 

Biochemical   Epidemiology  of  Lung  Cancer: 

As  one  of  the  initial    EEB  efforts  in   applying   sophisticated  laboratory   probes  to 
an  epidemiol  ogically  designed  study,   a  case-control    study  of  1  ung  cancer  is 
planned  in  collaboration  with  the  Laboratory  of  Human   Carcinogenesis.     The 
current  plan  calls  for  100  newly-diagnosed  lung  cancer  cases  and  200  controls. 
Half  of  the  latter  will    be  comprised  of  patients  with  chronic  lung   disease 
(deliberately  chosen   to  obtain  a  group  of  heavy  cigarette  smokers),   while  the 
other  half  will    include   patients  with  newly-diagnosed  colon   cancer.     All    study 
subjects  will    be  interviewed  and  donate  a  variety  of  biological    specimens.     One 
major  hypothesis  to  be  tested  is  that  poor  metabolizers  of  the  drug  debrisoquine 
are  under-represented  among  lung  cancer  cases,   as  reported  by  British 
investigators.     The  other  major  component  of  the  survey  will    assess  the 
feasibility  and  utility  of  a  variety  of  biochemical    probes  as  markers  of  either 
disease  susceptibility  of  exposure  to  relevant  carcinogens.     Urine   samples  will 
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be  tested  for  carcinogen-DMA  adducts  on  white  cell    DNA,   carcinogen-membrane 
adducts  on  red  cells,   and  cotinine.     This  study  is  still    in  the   planning   phase. 

Genetic  Methods: 

Work  continues  on  adapting  the  segregation  analysis  program  POINTER  for  use  on 
the  MIH  computer  system.     Tliis  effort  is  largely  complete,   and  this  powerful    new 
program  is  now  being  tested  using  data  collected  in  our  study  of  familial 
Hodgkin's  disease.     This  program  will    soon  be  applied  to  the  data  collected  by 
the  CDC's  Contraceptive  and  Steroid  Hormone  Study  (CASH)  of  women  with  ovarian, 
endometrial    or  breast  cancer.     A  report  outlining  the  statistical    approach  for 
detecting  excess  disease  risk  in  families  has  been  submitted,   in  collaboration 
with  the  Biostatistics  Branch.     Life-table  methods  for  testing  genetic  models  in 
diseases  with  variable  and  late  age-at-onset  have  been  applied  to  the  hereditary 
melanoma  data  base,   and  produced  important  new  support  for  the  hypothesis  that 
familial    melanoma/DNS  is  caused  by  an  autosomal    dominant  gene.     Pitfalls 
inherent  in  the  inappropriate  application  of  1  inkage  analysis  have  been 
described  in  a  report  dealing  with  HLA  and  hereditary  melanoma.     Problems 
created  by  inappropriate  parameter  selection,  miscl  assification  of  study 
subjects  and  selective  reporting  of  positive  results  were  considered. 

Comprehensive  Reviews: 

Project  staff  have  published  reviews  of  the  epidemiology  of  multiple  myeloma, 
ocular  melanoma,   testicular  cancer,   and  the  dysplastic  nevus  syndrome,   the 
genetics  of  melanoma,  laboratory  studies  in  hereditary  melanoma,  and  the 
utilization  of  high-risk  families  as  a  resource  for  etiologic  studies. 

PROJECT   2:    THE   CARCINOGENICITY  OF   CYTOTOXIC  DRUGS 

Employing  various  strategies,   this   project  is  designed  in  collaboration  with  the 
Radiation  Epidemiology  Branch   (REB)   to  (1)   assess  and  quantify  the  cancer  risk 
associated  with  specific  cytotoxic  drugs;    (2)    seek  clinically  relevant 
differences  in  risk  among  the  various  agents  studied;    (3)     determine  whether 
cancer  risk  increases  as  a  function  of  drug  dose;    (4)  learn  whether  there  is  an 
interaction  between  cytotoxic  drugs  and  therapeutic  radiation   in  cancer  risk; 
(5)   elucidate  host  characteristics  which  might  permit  identifying   subgroups  of 
patients  which  are  unusually  susceptible  to  treatment-related  cancers;   and  (6) 
gain   insights  into  the  mechanisms  of  human  carcinogenesis. 

The  use  of  cytotoxic  drugs  in   the  management  of  various  diseases  represents  a 
very  special    circumstance  in  which  humans  are  deliberately  exposed  to 
potentially  toxic  chemicals,   many  of  which  are  known  to  be  carcinogenic  in 
laboratory  animals.     It  is  reasonable  to  use  such  therapy  in   patients  with 
advanced  malignant  disease,   most  of  whom  would  die  without  treatment.     However, 
these  drugs  are  now  being  used  with  increasing   frequency  in  cancer   patients  with 
a  much  more   favorable   prognosis   (in  whom  long-term  survival    can  be  anticipated) 
and  in  the  management  of  various  non-neopl  astic  conditions.     Therefore,   the  need 
has  arisen   to  clarify  the  1  ate  carcinogenic  risks  associated  with  the  use  of 
these  compounds.     Further',    such  studies   provide  a  unique  opportunity  to  explore 
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mechanisms  of  carcinogenesis  in  human  subjects.     Accordingly,   EEB  and  REB  have 
designed  a  series  of  studies  to  address  these  issues.     Among  the  strategies 
employed  are:      (1)   cohort  studies--fol low-up  of  patients  with  a  particular  index 
disease,   with  ascertainment  of  subseqent  cancers  and  correlation  of  treatment 
for  the  index  disorder  with  the  risk  of  specific  malignancies;      (2)   randomized 
cohort  studies--simil  ar  to   (1)   except  that  patients   studied  are   participants  in 
randomized  therapeutic  trials;   and  (3)   case-control    studies--patients  with  a 
specific  index  disease  and  a  specific  subsequent  cancer  are  compared  with 
persons  having  the  same  index  disease  who  have  not  developed  a  subsequent  cancer 
to  assess  the  role  of  therapy  as  a  cancer  risk  factor. 

Ovarian  Cancer: 

A  study  of  3363  one-year  survivors  of  ovarian  cancer  is  now  in  analysis. 
Preliminary  results  confirm  that  the  excess  risk  of  acute  nonlymphocytic 
leukemia   (AND   and   preleukemia   (PL)   is  confined  to  chemotherapy-exposed 
patients.     Radiation  therapy  appears  to  confer  no  additional    risk  of  ANL/PL 
beyond  that  associated  with  alkylating  agent  treatment.     Women   treated  with 
either  single  agent  mel  phal  an  or  single  agent  cyclophosphamide  were  analyzed  in 
detail.     Both  agents  were  associated  with  a  significantly  increased  risk  of 
ANL/PL,   and  evidence  for  a  positive  relationship  between  drug  dose  and  leukemia 
risk  was  also  found  for  each  agent.     In   particular,  a  strong,   statistically 
significant  trend  of  rising  risk  with  increasing  dose  was  found  for  mel  phal  an. 
Melphalan  was  3.5  times  more  likely  to  cause  ANL  or  PL  than  was 
cyclophosphamide,   suggesting  that  in  situations  where  each  is  therapeutically 
effective   (as  is  the  case  in  ovarian  cancer),  cyclophosphamide  represents  a 
safer  treatment  option.     No  evidence  of  cyclophosphamide-rel ated  urinary  bladder 
cancer  was  observed,   although  the  survival    of  these  women  may  have  been   too 
brief  to  permit  such  an  association  to  be  documented. 

Gastrointestinal    Cancer: 

Preliminary  analysis  of  the  relationship  between  dose  of  methyl -CCNU  and  risk  of 
ANL/PL  in  9  randomized  clinical    trials  of  gastric,   colon  and  rectal    cancer  has 
suggested  that  a  dose-response  relationship  exists. 

Brain  Cancer: 

A  survey  of  2200  brain   cancer   patients  treated  with  nitrosourea  chemotherapy 
(primarily  BCNU)   revealed  one  ANL  and  2  PL,   a  significant  excess  based  on  very 
small    numbers  and  very  short  survival    of  cohort  members.     This   provides   some 
evidence  to  suggest  that  other  nitrosoureas   (i.e.,   not  just  methyl -CCNU)   are 
leukemogenic  in  man. 

Gestational   Trophoblastic  Neoplasms: 

This   study  of  1800  women   with  GTN  was  undertaken   to  evaluate  the  carcinogenicity 
of  methotrexate  and  actinomycin-0,    two  agents  for  which  such  data  in  humans  are 
sparse.     Preliminary  analysis  reveal s  no  evidence  for  a  cancer  excess  in   these 
patients. 
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Hodgkin 's  Disease: 

In  collaboration  with  investigators  at  Stanford  University  Medical    Center,   a 
study  of  subsequent  cancers  in  1500  patients  with  Hodgkin' s  disease  is  now 
underway.     This  study  has  as  its  focus  an  assessment  of  the  relationship  between 
drug/radiation  dose  and  risk  of  ANL/PL,   and  quantification  of  the  risk  of  solid 
tumors  as  subsequent  cancers  in  this,   one  of  the  longest-surviving  cohorts  of 
patients  with  Hodgkin' s  disease.     Preliminary  analysis  of  the  cohort  data 
confirms  previous  reports  of  large  excesses  of  ANL  and  non-Hodgkin' s  lymphoma, 
and  suggests  significant  excess  risks  of  melanoma  and  cancers  of  the  lung, 
stomach,   and  soft  tissues. 

Childhood  Cancer: 

Analysis  of  the  data  collected  in  collaboration  with  the  Late  Effects  Study 
Group  regarding  the  occurrence  of  subsequent  cancers  in   survivors  of  childhood 
malignancy  continues.     The  initial    analysis  considered  the  risk  of  subsequent 
acute  leukemia,   and  demonstrated  a  dose-response  relationship  between  total 
amount  of  alkylating  agent  administered  and  leukemia  risk.     This  leukemia  excess 
is  unrelated  to  dose  of  radiation  therapy  received.     More  recently,  bone  cancer 
as  a  second  tumor  has  been  considered.     The  risk  of  bone  cancer  rose  in  a  linear 
fashion  with  increasing  radiation  dose  to  the  tumor  site.     Independent  of 
radiation   therapy,   alkylating  agent  exposure  was  associated  with  a  4- fold  excess 
in  risk  of  subsequent  bone  cancer.     This  latter  finding  represents  the  first 
observation  of  chemotherapy  as  a  cause  of  solid  tumors  in  man. 

Breast  Cancer: 

Responsibility  for  studies  of  acute  leukemia  in  women  receiving  adjuvant 
chemotherapy  for  carcinoma  of  the  breast  now  rests  with  investigators  in  the 
Radiation   Epidemiology  Branch.     Please  refer  to  Project  No.   Z01CP05368-02  REB. 

Mi  seel  1  aneous: 

A  manuscript  is  now  in   preparation  which  describes  in  detail    the  histopathol  ogy 
of  the  acute  leukemias  and  preleukemias  identified  in  our  various  cohort 
studies.     This  is  a  collaboration  between  the  expert  hematopathol  ogists  who  have 
been  reviewing  all    case  material    and  investigators  from  EEB  and  REB.     Project 
staff  contributed  to  the  upcoming  NCI  Monograph  celebrating  the  50th  anniversary 
of  the  Connecticut  Tumor  Registry  by  preparing  chapters  on  malignancies 
occurring   subsequent  to  lymphoid  and  hematopoietic  tumors,   cutaneous  melanoma, 
and  cancers  of  the  brain,   thyroid,   connective  tissue,  bone  and  eye. 

Significance  to  Biomedical   Research  and  the  Program  of  the  Institute: 

Studies  of  persons  and  groups  at  high  risk  of  cancer  lead  to  insights  concerning 
risk  factors  and  mechanisms  for  cancer.     Results  are  significant  because  high 
risk  groups  identified  through  these  studies  can  be  monitored  for  early 
diagnosis,   educated  regarding   their  risk,   and  where   possible  cancer  may  be 
prevented  by  modification  of  lifestyle.     These  wel  1 -character!  zed  high  risk 
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groups  are  suitable  for  participation   in  interdisciplinary  studies  where 
laboratory  approaches  can  be  applied  to   provide  fundamental    insights  at  the 
molecular  level    concerning  the  mechanisms  of  their  cancer  risk.   The  burgeoning 
intramural    collaboration  between  EEB  and  the  Laboratory  of  Human   Carcinogenesis, 
as  exemplified  by  the  study  devoted  to  the  biochemical    epidemiology  of  lung 
cancer,   heralds  the  direction  in  which  our  Program  is  moving. 

Proposed  Course: 

The  past  year  has  been  a  time  during  which  the  Family  Studies  activity  has  re- 
grouped following  major  shifts  in  personnel,   resources  and  priority  mandated  by 
our  assuming  responsibility  for  studies  of  AIDS  and  HTLY-I.     The  hereditary 
melanoma  data  base  has  comprised  a  continuing  resource  for  new  insights  into  the 
pathogenesis  of  cutaneous  melanoma  in  man.     Several    unproductive  avenues  of 
investigation  have  been  set  aside,  and  the  program  has  been  re-focussed  with  the 
interdisciplinary  research  strategy  still    at  the  core  of  our  efforts.     This 
time-proven  approach  has  been  supplemented  by  a  new  and  growing  reliance  upon 
the  newest  techniques  of  quantitative  statistical   genetics  and  an  expansion  of 
our  interests  to  include  population-based  data  sets  which  can   prove  genetically 
informative.     Accordingly,   the  design  and  implementation  of  the  nevoid  basal 
cell   carcinoma  project  has  followed  the  research  strategy  that  proved  so 
successful    in   studying   familial   melanoma.     This  is  a  condition  which  is  ideally 
suited  to  a  carefully-orchestrated,  clinical    and  laboratory  research  effort,  one 
which  makes  use  of  the  most  modern   techniques  of  molecular  and  cell    biology  and 
the  clinical    and  genetic  skills  of  project  staff.     In   the  coming  year,   this 
project  will    utilize  a  substantial    fraction  of  project  staff  time  and  resources. 
The  acquisition  of  POINTER,   the  current  state-of-the-art  method  of  segregation 
analysis,   and  the  agreement  of  the  CDC  to  share  with  us  the  CASH  data  base  marks 
our  entry  into  the  arena  of  the  large-scale  population  genetics  of  neoplastic 
disease.     If  this  effort  lives  up  to  its  potential,   additional    studies  of  this 
type  will    follow  and  the  multiplex  families  identified  will    provide  a  resource 
of  population-based  kindreds  suitable  for  more  detailed  laboratory 
investigation. 

Studies  of  cytotoxic  agents  as  risk  factors  for  second  primary  cancers  have 
been,  and  will    undoubtedly  continue  to  be,  one  of  the  most  informative  research 
areas  in  the  Program.     This  project  offers  the  unique  opportunity  to  assess  the 
carcinogenic  effects  of  agents  which  are  known  or  suspected  carcinogens,   in 
populations  which  have  been  carefully  characterized,   with  time,   duration  and 
dose  of  exposure  all    knowi.     The  Late  Effects  Study  Group  data  base,   already  the 
source  of  two  major  new  observations,   will    continue  to  be  explored  for  new 
associations  and  clues  for  subsequent  investigation.     The  Stanford  Hodgkin's 
disease  study  will    provide  the  first  information  on  the  relationship  between 
treatment  amount  and  risk  of  subsequent  leukemia,   as  well    as  the  first  reliable 
data  on  the  incidence  of  cancers  with  longer  latent  periods.     The  ovarian  cancer 
data  base  contains  detailed  information  on  cancers  other  than  acute  leukemia, 
and  host  data  which  may  permit  identifying  unusually  susceptible  subsets  of 
patients.     Program-wide,   the  new  initiative  will    be  an  expanded  effort  focussed 
upon  acute  leukemia  in   women   receiving  adjuvant  chemotherapy  for  breast  cancer. 
In   view  of  the  high   prevalence  of  breast  cancer,   and  the  widespread  use  of 
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chemotherapy  in  relatively  early  stages  of  disease,  this  is  currently  the 
research   question  of  greatest  interest. 
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CONTRACTS   IN  SUPPORT  OF  THIS   PROJECT 

BIOTECH  RESEARCH  LABORATORIES   INC   ( NOl-CP-21007 ) 


Title:   Laboratory  Support  for  Processing  and  Storage  of  Biological    Specimens 
from  Persons  at  High  Risk  of  Cancer. 

Current  Annual   Level  :     $360,000 

Man  Years:     6.0 

Objectives:    To   provide  specimen   processing  and  storage  for  a  wide  variety  of 
biol  ogical    materials  obtained  from  persons  at  high  risk  of  cancer. 

Major  Contributions:     During  the   past  year,   136,253  vials  of  biological 
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specimens  from  40,256  individuals  were  received,    processed  and  stored.     Serum 
and  lymphocytes  were  the   primary  materials  handled.     During  the  same  interval, 
56,926  vials  of  material    from  36,600  individuals  were  distributed  to  the 
laboratories  of  collaborating   investigators. 

Proposed  Course:     Samples  will    continue  to  be  collected,    processed,   stored  and 
distributed  according  to  quality  control    and  processing  guidelines,   in   providing 
critical    support  to  Family  Studies,   AIDS,   HTLV  and  other  EE3   projects. 

FLOW  LABORATORIES,    INC.    ( NOl-CP-21021) 

Title:   Biological    Specimen  Repository  for  Patients  at  High  Risk  of  Cancer. 

Current  Annual    Level  :     $103,000 

Man  Years:     3.0 

Objectives:     To  establish,  maintain  and  develop  a  repository  of  skin   fibroblasts 
and  e  pi  the!  iod  cell   lines  from  persons  at  high  risk  of  cancer. 

Major  Contributions;     Mearly  4100  cell    strains  have  been  collected  to  date. 
Fibroblasts  have  been  grown  in  tissue  culture  to  obtain  DNA  and  RNA  for  various 
molecular  studies. 

Proposed  Course:     Tliis  procurement  is  in  its  final   year.     A  new  concept  has  been 
approved,   and  pi  ans  are  now  underway  to  re-compete  this  contract. 
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industry  in  their  county  of  residence  (e.g.,  bladder,  nasal,  and  oral  cancers); 
2)  morbidity  among  pet  dogs  living  in  Michigan,  potentially  exposed  to 
polybrominated  biphenyls;  3)  morbidity  among  military  working  dogs  who  had 
considerable  exposure  to  Agent  Orange;  4)  the  epidemiologic  features  of 
prostatic  cancer  in  pet  dogs;  5)  a  case-control  study  of  malignant  lymphoma  in 
dogs  relative  to  the  use  of  herbicides  and  pesticides  Dy  their  owners;  and  6) 
equine  oncology  and 'teratology. 
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Objectives: 

To  investigate  the  distribution  of  cancer  and  related  conditions  in  domestic 
animals  in  order  to  1)  clarify  etiologic  factors  in  humans,  2)  identify 
animal  models  useful  in  research,  and  3)  identify  sentinels  which  may  act  as 
early  predictors  of  environmental  hazards  to  man. 

Methods  Employed: 

Animals  with  the  disease  under  investigation  are  identified  from  the  medical 
abstract  records  in  the  Veterinary  Medical  Data  Program.  For  comparison,  a 
population-at-risk  is  constructed  from  patients  seen  by  participants  during 
the  same  time  period  under  study.  Relative  risks  for  various  factors  (i.e., 
age,  breed,  sex,  and  various  environmental  variables)  are  calculated  for  the 
diseased  animals.  Other  analytical  techniques  employed  may  include  case- 
control  comparisons  for  factors  associated  with  disease  in  man.  Other 
animals  are  studied  whenever  another  resource  is  available  (e.g.,  military 
working  dog  autopsy  file  of  the  Armed  Forces  Institute  of  Pathology). 

Major  Findings: 

1.  A  retrospective  study  of  dogs  seen  at  Michigan  State  University  shows 
those  diagnosed  with  primary  neoplasms  associated  with  polybrominated 
biphenyls  (PBB)  toxicity  in  laboratory  studies  (epithelial  neoplasms  of 
the  liver,  intrahepatic  biliary  tract  and  thyroid,  and  carcinomas "of 
the  rectum)  are  one  year  younger  (p<0.Q5)  at  diagnosis  in  the  period, 
1978-1981,  than  those  diagnosed  prior  to  the  PBB  accident,  1969-1972. 
This  finding  is  consistent  with  PBBs  acting  as  a  tumor  promoter  in  the 
field,  as  it  is  in  the  laboratory.  Similar  data  from  8  other  U.S. 
veterinary  universities  did  not  show  an  age  differential.  Measurement 
of  PBB  body-burdens  in  Michigan  dogs  is  proposed,  as  is  an  assessment 
of  the  factors  associated  with  these  neoplasms  which  may  provide 
morbidity  information  before  the  first  chronic  human  effects  can  be 
detected. 

2.  A  case-control  study  of  canine  cryptorchism  estimated  a  relative  risk 
of  9.2  for  developing  testis  neoplasia.  Among  dogs  with  inguinal 
hernia,  the  estimated  relative  risk  was  4.2  for  testis  neoplasia.  In 
high-risk  closely  related  breeds  of  dogs,  the  relative  risk  of 
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cryptorchism  was  always  inversely  associated  with  adult  size, 
suggesting  genetically  influenced  maldescent  may  be  related,  in  part, 
to  physical  size  or  the  rate  of  growth  of  involved  structures. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

The  chronic  human  health  effects  from  environmental  PBB  exposure  in  Michigan 
are  unknown.  Surveys  to  date  have  not  detected  significant  health  changes. 
Since  the  life  span  of  the  dog  is  much  shorter,  as  is  the  typical  latent 
period  for  environmental  effects,  monitoring  Michigan  dogs  may  provide  clues 
to  possible  problems  in  similarily  exposed  people. 

The  development  of  the  genital  system  in  dog  and  man  are  very  similar.  Each 
shows  about  the  same  risk  of  developing  testis  neoplasia  if  cryptorchid. 
The  controversy  continues  as  to  whether  the  etiologic  basis  for  developing 
neoplasia  in  the  undescended  testis  involves  exposure  to  abdominal  body 
temperature.  Dogs  could  be  made  surgically  cryptorchid  soon  after  birth  and 
the  effect  of  abdominal  body  temperature  could  be  determined. 

Proposed  Course: 

The  methods  employed  and  projects  listed  will  be  continued  next  year. 

Publications: 

Hayes,  H.  M.,  Jr.:  Breed  associations  of  canine  ectopic  ureter:  A  study  of 
217  female  cases.  J.  Small  Anim.  Pract.  25:  501-504,  1984. 

Hayes,  H.  M.,  Jr.:  Epidemiologic  features  of  5,012  cases  of  equine 
cryptorchism.  Equine  Vet.  J.  (In  Press) 

Hayes,  H.  M.,  Jr.,  Cameron,  T.  P.,  Cantor,  K.  P.  and  Pickle,  L.  W.: 
Michigan  pet  dogs:  a  sentinel  for  the  health  effects  of  environmental 
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Clinical  Investigator  EEB  NCI 


To  study  the  long-term  effects  of  therapeutic  drugs  in  humans  in  order  .to 
identify  drugs  affecting  risk  of  malignancy,  and  the  characteristics  and 
determinants  of  these  risks;  and  to  review  what  is  known  about  the 
carcinogenic  potential  of  drugs  in  order  to  identify  those  requiring  study 
in  humans. 

Studies  and  Methods  Employed: 

1.  A  case-control  study  of  breast  cancer  among  mammography  screening 
program  participants  has  allowed  an  evaluation  of  the  influence  of 
thyroid  medications  and  antihypertensive  medications  on  the  risk  of 
breast  cancer  and  menopausal  estrogen  use  on  the  risk  of  benign  breast 
disease.  (See  Project  No.  ZQ1CP04501-09  EEB.)  Ongoing  analyses  are 
considering  the  relationship  of  menopausal  estrogens  and  oral 
contraceptives  to  risk  of  breast  cancer. 

2.  A  study  of  the  long-term  effects  of  the  immunosuppressive  drugs  is 
described  in  detail  in  Project  No.  Z01CP04401-09  EEB,  "Immunologic 
Factors  in  Cancer  Etiology." 

3.  A  population-based,  record-abstract,  case-control  study  of  119  cases  of 
breast  cancer  was  conducted  among  women  who  had  undergone  a  bilateral 
oophorectomy  prior  to  breast  cancer  diagnosis  and  in  control  women  who 
also  had  a  bilateral  oophorectomy,  using  data  from  a  prepaid  health 
plan  to  evaluate  the  risk  of  breast  cancer  associated  with  the  use  of 
replacement  estrogens. 
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4.  A  population-based,   record-abstract,   case-control    study  of  510  cases   of 
ovarian  cancer  and  604  controls  from  two  prepaid  health  plans   is 
currently  under  analysis   to  determine  the  relationship  between  the  use 
of  various  therapeutic  drugs  and  risk  of  this  malignancy.     The  drugs 
being  evaluated  include  estrogens,   oral   contraceptives,   major 
tranquil izers,   and  other  drugs  affecting  the  pituitary-ovarian 

axis. 

5.  A  case-control    study,  completed  in  the  Washington,  D.C.   area,  obtained 
home  interviews  from  350  ovarian  cancer  cases  diagnosed  in  a  36-month 
period  in  33  hospitals  and  from  350  age-  and  race-stratified  hospital 
controls.     Extensive  information  collected  on  oral   contraceptives  and 
menopausal   estrogens  will   allow  effects  to  be  evaluated  in  relation  to 
overall    risk  of  disease,   as  well   as  to  specific  histologic  subtypes. 
(See  Project  Mo.   Z01CP04501-09  EEB.) 

6.  A  case-control    study  of  invasive  and  in  situ  cervical   cancer  has 
recently  been  completed;   analyses  are  currently  underway  to  assess  the 
relationship  of  risk   to  use  of  oral   contraceptives  and  other  hormones 
(see  Project  Mo.   Z01CP04501-09  EEBT^ 

7.  A  pilot  study  demonstrated  the  feasibility  of  conducting  a  large  case- 
control   study  of  choriocarcinoma  in  the  People's  Republic  of  China.     Of 
primary  interest  will   be  the  assessment  of  oral   contraceptives  on 
development  of  choriocarcinoma  and  on  promotion  of  hydatidiform  mole  to 
malignancy.     (See  Project  No.   Z01CP04501-09  EEB.) 

8.  A  case-control   study  of  in  situ  and  invasive  cervical   cancer  has  been 
conducted  in  Panama.     Interviews  and  sera  were  obtained  from  156  of  169 
surviving  patients  and  from  309  age-matched  neighborhood  controls.     This 
study  allowed  evaluation  of  the  relationship  of  oral   contraceptives  to 
risk   in  conjunction  with  information  on  sexual    behavior  of  study 
subjects.      (See  Project  Mo.   Z01CP04501-09  EEB.) 

9.  A  large  case-control    study   is  currently  under«vay   in  four  Latin  American 
countries  to  assess  the  reasons  for  excessive  rates  of  invasive  cervical 
cancer.     Under  investigation  as  possible  etiologic  factors  will    be  oral 
contraceptives  and  other  hormonal   agents.      (See  Project  Mo.   Z01CP04501- 
09  EEB.) 

10.  Interviews  with  mothers  of  271   testicular  cancer  patients  treated  at  the 
NIH  Clinical   Center,   Walter  Reed  Army  Hospital,   and  Bethesda  Naval 
Medical  Center  and  259  controls  enabled  an  evaluation  of  the  risk   of 
testicular  cancer  associated  with  prenatal   exposure  to  a  variety  of 
drugs,    including  CMS  depressant  drugs  and  PES.      (See  Project  No. 
Z01CP04501-09  EEBTT 

11.  Three  studies  of  the  relationship  between  hormone  use,   histology 
specific  benign  breast  disease,   and  breast  cancer  have  been  planned 
using  the  records  of  the  Kaiser  Foundation  Medical   Care  Program.     The 
first  is  a  retrospective  cohort  study   relating  incidence  rates  of  breast 
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cancer  to  (1)  a  number  of  clinically  common  subtypes  and  characteristics 
of  beni-gn  breast  disease  and  to  (2)  subclassifications  defined  on  the 
basis  of  the  Black-Chabon  method  of  atypia  scoring.  About  2,500  women 
who  had  benign  breast  disease  diagnosed  by  biopsy  between  1948  and  1973 
will  be  followed  for  occurrence  of  breast  cancer  (predominantly  using 
Kaiser  records)  and  will  be  compared  to  the  expected  numbers  of  breast 
cancers,  using  population  rates.  Secondly,  a  case-control  study  of 
benign  breast  disease  and  exogenous  hormone  use  is  planned.  Cases  will 
consist  of  women  who  had  atypia  levels  >=4  (using  the  Black-Chabon 
method)  and  two  samples  of  50  women  each  who  had  scores  of  either  3,  1 
or  2.  Two  controls  per  case  will  be  selected  from  among  women  without 
benign  breast  disease.  The  third  study  will  focus  on  hormone  use 
subsequent  to  benign  breast  disease,  the  cases  being  women  who  had  been 
previously  identified  with  breast  cancer  subsequent  to  benign  breast 
disease  and  controls  being  women  with  benign  breast  disease  who  remained 
within  Kaiser  as  long  as  the  cases,  but  did  not  develop  breast  cancer. 

12.  A  case-control  study  in  four  U.S.  cancer  registries  and  in  Denmark  of  500 
women  who  developed  endometrial  cancer  as  a  second  cancer  following 
breast  cancer  therapy  and  matched  controls  has  been  completed.  Detailed 
information  was  collected  on  medical  histories  and  estrogen  exposures, 
allowing  the  risk  of  endometrial  cancer  to  be  evaluated  in  relation  to 
cumulative  estrogen  use.  (See  Project  Nos.  Z01CP4410-09  EEB  and 
Z01CP05368-02  REB.) 

13.  To  determine  if  an  association  exists  between  isoniazid  and  bladder 
cancer,  as  suggested  by  previous  reports,  data  were  analyzed  from  a 
national  case-control  study  of  2,982  patients  with  bladder  cancer  and 
5,782  population  controls.  (See  Project  No.  Z01CP04501-09  EEB.) 

14.  A  retrospective  cohort  study  of  approximately  3,000  women  evaluated  for 
infertility  at  the  Mayo  Clinic  during  1935-1964  is  nearing  completion. 
Medical  records  have  been  abstracted  to  obtain  demographic  and  medical 
details.  Follow-up  information  has  been  obtained  through  personal 
contacts  on  subsequent  events,  including  reproductive  events,  malig- 
nancies, and  vital  status.  Analyses  will  be  undertaken  in  the  near 
future  to  assess  the  relationship  of  cancer  risk  to  both  the  reasons  for 
the  infertility  and  the  prescribed  hormonal  therapies. 

15.  An  extensive  program  of  studies  are  underway  to  assess,  quantify  and 
elucidate  the  determinants  of  the  cancer  risks  associated  with 
therapeutic  exposures  to  cytotoxic  drugs.  This  includes  case-control 
evaluations  of  second  primary  tumors,  cohort  evaluations  of  cancer 
patients  treated  with  different  therapies,  and  the  systematic  monitoring 
of  selected,  informative  clinical  trials  of  various  cancer  treatments  for 
long-term  effects..  This  extensive  program  is  described  in  detail  in 
Project  No.  Z01CP04410-09  EEB,  and  also  summarized  in  Project  No. 
Z01CP05368-02  REB. 
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Major  Findings: 

1.  Data  from  the  Breast  Cancer  Detection  Demonstration  Project  allowed 
evaluation  of  effects  of  thyroid  disease  and  supplementation  on  breast 
cancer  risk.  A  previous  diagnosis  of  treated  thyroid  disease  was  not 
associated  with  an  excess  risk  (RR=1.0),  nor  were  any  specific  diagnoses, 
including  hypothyroidism,  hyperthyroidism,  or  goiter.  Although  based  on 
limited  numbers,  women  with  untreated  hypothyroidism  or  goiter  had  a 
significantly  reduced  risk  of  breast  cancer  (RR=0.3).  Thyroid 
supplementation  for  non-disease  reasons  (primarily  weight  loss  and 
fertility  problems)  was  associated  with  a  slight  elevation  in  breast 
cancer  risk  (RR=1.2),  but  patterns  of  risk  by  duration  or  latency 
generally  failed  to  provide  evidence  of  causality. 

Other  unpublished  analyses  reveal  no  association  between  breast  cancer 
risk  and  either  a  diagnosis  of  hypertension  or  ever  use  of 
antihypertensive  medications.  However,  long-term  rauwolfia  users  did 
appear  to  experience  some  elevation  in  rrsk. 

Analysis  of  the  relationship  of  estrogen  replacement  therapy  and  risk  of 
benign  breast  disease  revealed  a  significant  association.  The  risk  of 
benign  breast  disease  rose  with  increasing  years  of  use  and  with  years 
since  initial  use  (RRs=1.9  for  15  years  of  use  and  1.6  for  15  years  since 
first  use)c  Among  users  of  the  conjugated  estrogen  Premarin,  increased 
risks  were  found  at  all  but  the  lowest  dose. 

2.  Analysis  of  menopausal  estrogen  use  among  bilaterally  oophorectomized  women 
in  the  prepaid  health  plan  showed  no  relationship  of  ever  use  with  breast 
cancer  risk.  However,  when  additional  measures  of  use  were  examined,  those 
with  5  or  more  notations  of  use  were  at  a  significantly  elevated  risk 
(RR=2.1)  and  there  was  a  significant  trend  toward  increasing  risk  with  more 
notations.  Use  specifically  of  conjugated  estrogens  was  also  associated 
with  an  increasing  risk  with  more  notations  of  estrogen  use. 

3.  Preliminary  analyses  of  the  medical  record  study  of  ovarian  cancer  in 
prepaid  health  plans  show  a  small  (50%)  but  significant  increase  in  ovary 
cancer  among  women  with  any  mention  of  progestin  use.  This  association 
increases  to  greater  than  2-fold  with  increasing  number  of  mentions  in 
the  medical  record.  Dose  information  needs  to  be  examined  in  greater 
detail.  Most  of  the  women  exposed  to  this  type  of  drug  had  abnormal 
bleeding.  In  this  data  set,  this  condition  was  itself  associated  with 
risk  of  ovary  cancer  of  the  same  magnitude  as  the  drug  association. 

These  two  findings  may  be  inextricable  in  this  data  set.  No  association  of 
ovary  cancer  was  found  with  exogenous  estrogen  use,  and  oral  contraceptives 
were  slightly  protective  (though  non-significant). 

4.  Unpublished  analyses  from  the  ovarian  cancer  case  control  study  in 
Washington,  D.C.  show  a  reduced  risk  associated  with  use  of  menopausal 
estrogens. 
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5.  Initial  analyses  of  data  from  the  U.S.  cervical  cancer  study  showed  no 
relationship  of  risk  with  use  of  oral  contraceptives  (RR=0.8).  However, 
the  relationship  was  significantly  confounded,  particularly  by  the  interval 
since  last  pap  smear.  Control  for  this  variable  as  well  as  for  sexual  and 
sociodemographic  factors  increased  the  RR  to  1.5,  and  showed  that  long-term 
users  were  at  an  80-100%  increased  risk.  Risks  associated  with  long-term 
use  of  the  pill  were  not  substantially  altered  when  those  at  unusual  risk 
(users  of  barrier  methods,  non-contracepting  women,  and  those  with  a  history 
of  abnormal  pap  smears)  were  excluded. 

6.  The  case-control  study  of  cervical  cancer  in  Panama  also  provided 
evidence  of  an  elevated  risk  for  users  of  oral  contraceptives.  Users 
were  at  a  significant  2-fold  excess  risk  that  was  not  substantially 
affected  by  controlling  for  sexual  parameters. 

7.  Analysis  of  data  from  the  testicular  cancer  study  showed  an  elevated 
risk  associated  with  prenatal  exposure  to  CNS  depressant  drugs.  Use  of 
DES  by  subjects'  mothers  did  not  appear  to  affect  risk. 

3.  Analysis  of  data  from  the  case-control  study  of  breast  cancer  patients 
who  developed  endometrial  cancer  indicated  a  significant  risk  associated 
with  estrogen  therapy.  All  known  risk  factors  for  endometrial  cancer 
were  also  observed.  The  Danish  series  has  been  published  separately. 

9.  Analysis  of  data  from  the  population  based  study  of  bladder  cancer 
showed  no  excess  risk  associated  with  medications  used  for  tuberculosis 
treatment  or  prophylaxis. 

10.  The  results  of  studies  conducted  to  assess  the  carcinogenic  hazards 
associated  with  the  therapeutic  use  of  cytotoxic  drugs  are  described  in 
detail  in  Project  Ho.   Z01CP04410-09  EEB. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

Drug  exposure  has  been  one  of  the  most  fruitful  areas  for  identification  of 
carcinogens  in  humans  and  subsequent  opportunities  for  preventive  programs 
and  insights  into  the  biologic  mechanisms  in  cancer  etiology.  In  addition, 
studies  of  the  long-term  carcinogenic  effects  of  antitumor  drugs  are  an 
important  part  of  the  evaluation  of  the  safety  of  treatment  of  various 
malignancies  with  these  agents. 

Proposed  Course: 

1.  Further  evaluations  of  the  relationships  between  a  number  of  drugs  and 
the  risk  of  breast  cancer  and  benign  breast  disease  will  be  undertaken 
using  the  data  from  the  two  case-control  interview  studies  done  in 
conjunction  with  the  Breast  Cancer  Detection  Demonstration  Projects  (see 
Project  Wo.  Z01CP04501-09  EEB  for  a  more  complete  description). 
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2.  The  studies  of  ovarian  cancers  in  prepaid  health  plans  and  in 
Washington,  D.C.  will  be  analyzed,  and  potential  for  other  drug 
evaluations  in  the  health  plans  will  be  assessed. 

3.  The  proposed  course  for  the  extensive  program  of  studies  of  cytotoxic 
drug  exposures  are  described  in  detail  in  Project  No.  Z01CP04410-09. 
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SUMMARY  OF  WORK  (Use  standard  unreduced  type.  Do  not  exceed  the  space  provided.) 

Epidemiologic  studies  of  occupational  groups  are  conducted  to  identify  and 
clarify  the  role  of  environmental  factors  in  the  origin  of  cancer.  Potential 
for  heavy  and  prolonged  exposure,  coupled  with  the  availability  of  work  history 
records,  make  occupational  groups  invaluable  in  epidemiologic  investigations  of 
cancer.  Numerous  occupational  groups  are  under  investigation.  Completed  during 
the  past  year  were  studies  of  1)  embalmers  exposed  for  formaldehyde  and  other 
fixatives  revealing  an  excess  of  leukemia  and  cancer  of  the  brain;  2) 
professional  artists  exposed  to  paints  and  solvents,  revealing  high  frequencies 
of  deaths  from  cancers  of  the  bladder,  kidney,  brain,  colorectum,  prostate,  and 
breast;  3)  textile  workers  where,  unlike  previous  reports,  the  risk  of  prostate 
and  colon  cancer  was  not  associated  with  employment  in  the  textile  industry;  4) 
workers  in  oil  refineries  where  a  case-control  study  using  complete  vjork 
histories  uncovered  no  striking  associations  between  brain  cancer  and  particular 
work  categories;  5)  pattern  makers  where  a  screening  program  for  colorectal 
cancer  and  polyps  uncovered  approximately  a  two-fold  increase  for  cancer  but  no 
excess  of  polyps;  6)  farmers  showing  chronic  lymphocytic  leukemia  tended  to  be 
associated  with  cattle  production  while  myeloid  forms  tended  to  be  associated 
with  corn,  hog,  and  chicken  production  and  pesticide  and  fertilizer  use;  7)  U.S. 
veterans  where  disease-specific  mortality  risks  by  occupation  and  industry 
provided  clues  for  further  research  in  occupational  epidemiology;  and  8)  bladder 
cancer  where  elevated  risks  were  noted  among  truck  drivers  that  could  not  be 
attributed  to  smoking  and  other  confounding  factors.  Other  investigations  under 
way  include  proportionate  mortality  studies  of  plumbers  and  foresters;  cohort 
mortality  studies  of  formaldehyde  workers,  anatomists,  dry  cleaners,  furniture 
workers,  shipyard  workers,  aircraft  mechanics,  potters,  grain  millers  and 
handlers,  and  chemists;  and  case-control  studies  of  leukemia,  lymphoma,  soft- 
tissue  sarcoma,  mesothelioma,  and  brain  and  lung  cancer. 
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Objectives: 

To  identify  and  evaluate  groups  at  high  risk  of  developing  cancer  because  of 
contact  with  carcinogenic  materials  in  the  work  environment.     To  develop  methods 
and  resources  to  further  research  opportunities  in  the  area  of  occupational 
epidemiology . 

Methods  Employed: 

Cancer  patterns  are  determined  through  evaluation  of  persons  employed  in 
specific  plants,  industries,  and  occupations.     Records  from  companies,  unions, 
professional   organizations,  state  health  departments,  and  tumor  registries  are 
used  to  identify  exposed  populations.     Estimates  of  level   and  duration  of 
exposure  are  obtained  from  available  industrial    hygiene  data  or  from  monitoring 
programs   associated  with  the  study.     Human  tissues  of  fluids  may  be  obtained  to 
validate  diagnosis,   to  obtain  measures  of  effect  dose,  or  to  uncover  precancer- 
ous lesions.     Follow-up  resources  for  cohort   studies   include  the  Social    Security 
Administration,   Office  of   Personnel    Management,    National    Death    Index,  state 
motor  vehicle  bureaus,  state  vital   statistics  offices,  city  directories,  and 
post  offices.      The  cancer  experience  of  study  groups   is  usually  compared  to  that 
of  the  general    population   (geographic-specific,   if  possible).     Whenever 
possible,  comparisons  are  made  with  industrial    populations  not  exposed  to  the 
substance  being  evaluated. 
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Proportionate  mortality  studies  are  conducted  when  population  data  are 
unavailable.  Case-control  studies  of  persons  with  particular  cancers  are 
carried  out  in  geographic  areas  where  industries  or  occupations  of  interest  are 
concentrated.  Occupational,  demographic,  and  other  information  may  be  obtained 
on  study  subjects  by  personal  interview  and/or  from  available  employment 
records. 

Major  Findings: 

1.  A  case-control  of  bladder  cancer  in  New  England  uncovered  an  elevated  risk 
among  truck  drivers  (odds  ratio  0R=1.5).  The  relative  risk  rose  to  2.3 
among  those  employed  as  truck  drivers  for  five  or  more  years.  The  risk  was 
greatest  among  men  who  began  driving  in  the  1930s  and  1940s  (0R=2.6) . 
Exposure  to  diesel  fuel  and  exhausts  had  little  affect  on  the  risk  of 
bladder  cancer.  Drivers  reporting  diesel  exposures  had  an  0R=1.8,  while 
those  lacking  diesel  exposures  had  an  0R=1.5.  These  associations  were 
unchanged  after  control  for  potential  confounding  factors  including  smoking 
and  coffee  drinking. 

2.  Analysis  of  causes  of  death  among  professional  artists  revealed  an  excess 
of  leukemia  and  cancers  of  the  bladder,  kidney,  brain,  colorectum,  and 
prostate  among  men.  The  excesses  for  leukemia  and  cancer  of  the  bladder 
were  particularly  striking  among  painters,  while  the  excess  for  prostate 
cancer  was  limited  to  sculptors.  A  reanalysis  of  data  from  the  National 
Bladder  Cancer  Survey  also  noted  an  increased  risk  for  bladder  cancer  among 
professional  painters.  Among  women  (particularly  women  painters),  higher 
than  expected  proportions  of  cancers  of  the  colon,  rectum,  lung,  and  breast 
were  observed.  These  excesses  may  be  due  to  pigments  and  dyes,  solvents, 
metal  fumes,  and  dusts  used  by  professional  artists  in  their  work. 

3.  A  previous  study  of  embalmers  and  funeral  directors  in  New  York  noted 
excess  deaths  from  leukemia  and  cancer  of  the  brain.  A  follow-up 
proportionate  mortality  study  in  California  also  noted  excesses  for  these 
tumors  (leukemia  PMR=175  and  brain  cancer  PMR=194)  .  Although  embalmers  may 
come  in  contact  with  a  variety  of  chemicals  including  formaldehyde,  it  was 
not  possible  to  calculate  exposure  specific  risks  in  this  study.  A  review 
of  epidemiologic  studies  of  formaldehyde  noted  a  consistent  excess  of 
leukemia  and  cancer  of  the  brain  among  persons  engaged  in  the  preservation 
of  biologic  tissues  (anatomists,  pathologists,  embalmers  and  funeral 
directors),  but  not  among  industrial  workers.  Among  these  professional 
groups  simultaneous  exposure  may  occur  to  a  variety  of  chemicals  including 
formaldehyde,  glycerols,  phenol  and  stains.  A  large  study  of  industrial 
workers  with  detailed  information  on  formaldehyde  exposure  is  nearly 
complete  and  will  clarify  the  role  of  formaldehyde  in  the  origin  of  these 
tumors,  but  nested  case-control  studies  among  professional  groups  are 
needed  to  evaluate  the  role  of  other  chemicals. 

4.  Previous  studies  have  revealed  an  elevated  mortality  from  leukemia  and 
cancers  of  the  brain  and  stomach  among  members  of  the  Oil,  Chemical,  and 
Atomic  Workers  Union.  Work  histories  of  persons  employed  in  the 
petrochemical  industry  who  died  from  leukemia,  brain  cancer,  or  stomach 
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cancer  were  compared  with  those  of  persons  dying  from  other  causes  in  an 
attempt  to  identify  occupational  tasks  associated  with  these  tumors.  No 
strong  associations  for  brain  cancer  or  leukemia  risk  were  seen  with  any 
particular  work  category.  Stomach  cancer  mortality  was  associated  with 
employment  in  the  processing  of  lubricating  oils  and  paraffin  wax. 

5.  Screening  for  colorectal  cancer  and  polyps  by  flexible  sigmoidoscopy  among 
pattern  makers  uncovered  a  2.6-fold  excess  of  colon  cancer.  Exposure  data 
were  insufficient  to  link  the  excess  to  any  specific  characteristic  of 
pattern  making.  Compared  to  other  asymptomatic  populations  the  proportion 
of  pattern  makers  with  polyps  did  not  appear  excessive.  No  association 
between  colon  polyps  and  employment  characteristics  was  detected. 

6.  A  study  of  female  chemists  detected  a  significant  excess  of  suicide 
(Mortality  Odds  Ratio,  M0R=5.4),  and  cancers  of  the  breast  (M0R=1.63), 
ovary  (M0R=2.2),  and  lymphatic  and  hematopioetic  system  (M0R=2.2).   The 
excesses  for  cancers  of  the  breast  and  ovary  were  confined  to  persons  never 
married  which  is  consistent  with  known  epidemiologic  patterns.  Lymphoma 
risk  has  been  excessive  in  other  studies  of  chemists  in  the  U.S.,  Great 
Britian,  and  Sweden. 

7.  A  case-control  study  of  leukemia  using  death  certificates  was  conducted 
in  an  attempt  to  identify  histologic  types  of  leukemia  most  strongly 
associated  with  farm  practices.  Chronic  lymphatic  leukemia  was  elevated 
among  farmers  from  counties  with  large  cattle  inventories  and  with  heavy 
dairy  activity.  Acute  lymphatic  leukemia  and  acute  and  chronic  myeloid 
leukemia  were  more  common  among  farmers  residing  in  major  corn-producing, 
hog  and  chicken  raising,  and  pesticide  and  fertilizer  using  counties. 
Studies  that  obtain  more  detailed  information  from  farmers  by  direct 
interview  are  nearing  completion  and  will  help  clarify  these  associations. 

8.  The  mortality  experience  of  a  nationwide  cohort  of  293,958  veterans  was 
analyzed  by  occupation  and  industry  to  generate  hypotheses  in  occupational 
cancer.  Information  from  questionnaires  provided  data  on  tobacco  use. 
Excesses  of  lung  cancer  among  shipyard  workers,  truck  drivers,  and  railroad 
workers  are  consistent  with  previous  reports.  Elevated  risks  for  stomach 
cancer  among  carpenters,  machinists,  and  steelworkers  may  reflect  exposure 
to  dusts  and  abrasives. 

9.  In  collaboration  with  the  Swedish  National  Board  of  Health  and  Welfare  and 
the  National  Board  of  Occupational  Safety  and  Health,  analyses  of  linked 
data  on  occupation  and  industry  and  cancer  incidence  in  Sweden  are  being 
performed.   Initial  studies  revealed  an  association  between  sugar  refinery 
work  and  mesothelioma  and  work  in  the  leather  industry  and  kidney  cancer. 
An  analysis  of  mesothel ioma  and  occupation  found  significantly  elevated 
risks  among  mechanics,  plumbers,  painters,  pulp  workers,  tire  workers,  and 
workers  in  the  shipbuilding  and  railroad  equipment  manufacturing 
industries. 

10.   Staff  scientists  also  reviewed  important  current  topics  in  occupational 
cancer  including  formaldehyde,  silica  and  other  nonorganic  dusts  and 
herbicides  for  publication  or  presentation  at  scientific  meetings. 
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Significance  to  Biomedical    Research   and  the  Program  of  the   Institute: 

Studies  of  the  cancer  experience  of  working  populations  have  provided  much  of 
the  available  information  on  chemical   carcinogenesis  in  man.     Occupational 
groups  are  extremely  valuable  in  evaluating  possible  hazards  to  the  general 
population  because  workplace  exposures  are  often  heavier  and  more  well   defined 
than  exposures   in  the  non-occupational    environment.      Studies  of  occupational 
groups  may  also  provide  Information  on  the  mechanism  of  action  of  chemical   and 
physical   carcinogens. 

Proposed  Course: 

Work  will    continue  on  studies  that  are  under  way  including  plumbers  exposed  to 
glues,  solvents,  and  plastic  fumes;    foresters  exposed  to  pesticides;   anatomists 
having  contact  with  biologic  preservatives  and  stains;  dry  cleaners  exposed  to 
perchloroethyl  ene  and  other  organic  solvents;   metal,  wood,   and  plastic 
manufactures;   aircraft  mechanics   routinely  using  organic  solvents;   grain  millers 
exposed  to  ethylene  dibromlde  and  other  fumlgants;    farmers  exposed  to  herbicides 
and  insecticides;   and  workers   in  the  petrochemical    Industry.      Data  collection 
for  a  number  of  these  projects  is  complete  and  reports  are  anticipated  by  the 
end  of  the  year.     A  large  cohort  mortality  study  of  approximately  30,000  workers 
exposed  to  formaldehyde  included  development  of  detailed  exposure  histories  on 
all   subjects  and  validation  of  these  estimates  through  formaldehyde  monitoring 
In  each  of  the  10  participating  plants.     The  cohort  contributed  approximately 
700,000  person-years  and  nearly  5,000  deaths  for  analysis. 

Population-based  case-control   studies  of   Hodgkin's  disease,  non-Hodgki n's 
lymphoma,  leukemia,  and  soft-tissue  sarcomas  are  nearing  completion.     Personal 
interviews  of  subjects   in  these  studies  will   provide  detailed  information  on 
their  use  of  insecticides  and  herbicides  and  their  contaminants  to  clarify  the 
reported  associations  between  pesticides  and  these  tumors.     Preliminary  studies 
linking  brain  cancer  and  the  petrochemical   industry  had  lead  to  a  case-control 
study  of  brain  cancer  centered  in  areas  where  the  petrochemical    industry  is 
prevalent.     Detailed  work  histories  will   be  available  to  identify  occupational 
exposures  that  may  be  Involved  in  this  association.     A  large  case-control    study 
of  mesothelioma  is  under  analysis  to  identify  unsuspected  sources  of  asbestos 
exposure  and  other  agents  that  may  play  an  etiologic  role.      Each  case  received   a 
thorough  review  by  a  panel   of  expert  pathologists  to  Insure  diagnosis  consis- 
tancy  among  the   reporting  areas  and  to  characterize  histologic  subtypes.      New 
Industrial   populations  may  require  epidemiologic  investigation  as  leads  are 
developed  from  clinical    and  laboratory  observations.      New  studies  will    be 
initiated  as  high  priority  projects  are  developed.      For  example,  we  recently 
initiated   a  cohort  mortality  study  of  over  20,000  workers  engaged   In  the 
production  or  use  of  acryl onitrile.     This  project  Involves  the  participation  and 
collaboration  of  seven   plants  and  includes  industrial    hygiene  monitoring  and 
bio-chemical   epidemiology   components  to  characterize  environmental   and  effective 
exposures  to  acrylonitrll e.      In  addition,   findings  from  completed  studies 
suggest  areas  where  further  research  is   needed  to  identify  more  accurately  car- 
cinogenic agents  associated  with  the  workplace  and  to  better  quantify  the  cancer 
risks.     A  nested  case-control   study  of  lung  cancer  among  pesticide  applicators 
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is  under  way  to  follow-up   a  mortality  excess  noted  in   a  cohort  study. 
Detailed  information  on  tobacco  use,  work  history,  and  pathology. is  being 
sought  to  clarify  the  cohort  findings.      Other  such  nested  case-control    studies 
will    be  initiated  as  provocative  findings  from  ongoing  projects  become 
available.     Special   attention  in  all   new  projects  will   be  focused  on  the  issue 
of  biochemical  measurements  to  quantify  effective  exposures  and  to  assess  early 
biological   damage. 
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CONTRACTS   IN  SUPPORT  OF   THIS   PROJECT 

MASTER  AGREEMENT  ORDERS   (NCI-CP-21019-65) 

Title:      Tracing   Individuals  for   Environmental    Epidemiologic   Studies  on   Cancer 

Current  Annual    Level:      $873,983 

Man  Years:      3.0 

Objectives:  To  provide  specialized  tracing  services  for  epidemiologic  studies 
conducted  by  the  Epidemiology  and  Biostatistics  Program  using  various  record 
resources  including  credit  bureau  files,  motor  vehicle  licenses,  vital  records, 
telephone  directories  and  other  publicly  available  lists,  and  a  variety  of  other 
sources  and  resources. 

Major  Contributions:  Over  the  past  12  months,  25  separate  awards  were  made 
under  this  Master  Agreement  (MA).  These  are  generally  moderate  to  difficult 
subjects  to  trace.  An  overall  average  of  30  percent  were  successfully  located; 
an  average  of  18  percent  were  located  via  credit  bureaus,  35%  via  motor  vehicle 
bureaus,  and  44%  by  using  a  variety  of  other  sources  and  resources.  Success  of 
tracing  activities  for  individual  projects  depended  on  the  information  available 
concerning  each  subject's  sex,  and  date  of  last  known  contact  with  the  subject. 
Tracing  was  carried  out  on  about  17,000  subjects.  These  not  found  by  the 
initial  method  used  other  independent  tracing  methods  until  the  NCI  Project 
Officer  decided  that  further  tracing  would  not  be  economical  or  productive. 

Proposed  Course:  Currently  seven  organizations  are  in  the  MA  pool.  The  concept 
for  a  five-year  extension  of  the  project  was  approved  by  the  DCE  Board  of 
Scientific  Counselors  in  June  1984.  Recompetition  for  entry  of  additional 
tracing  organziation  into  the  pool  is  under  way. 

SOCIAL  SECURITY  ADMINISTRATION  ( YOl-CP-10502) 


Title:  Determination  of  Vital  Status  and  Personal  Data  of  Epidemiological  Study 
Cohorts. 

Current  Annual  Level:  $61 ,000 

Man  Years:   1  .0 

Objectives:  To  determine  the  vital  status  and  obtain  such  demographic 
information  as  sex,  race,  and  date  of  birth  for  members  of  epidemiologic  study 
groups . 
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Major  Contributions:      This    Interagency   Agreement  provides  critical    information 
needed  for  each  retrospective  cohort  mortality  study,  namely  the  vital   status  of 
members  of  the  study  groups.      This   information   is  then  used  to  obtain  death 
certificates   (in  the  event  of  death)    or  to  conduct  further  follow-up  efforts. 

Proposed  Course:      The  Project   Plan  for  this  effort  has  been  approved  through 
1986,   and  it  is  anticipated  that  a  new  agreement  will   be  developed  for  FY86  and 
that  the  work  will   continue  according  to  the  methodology  outlined  above. 

WESTAT,    INC.    (NOl-CP-01020) 

Title:  Mortality  Among  Airplane  Maintenance  Workers. 

Current  Annual  Level :   $35,000  (Funds  are  provided  by  the  Department  of  Defense 
through  an  Interagency  Agreement.) 

Man  Years:  1 .0 

Objectives:      To  compare  the  mortality  experience  of  workers  exposed  to  solvents 
and  other  hazardous  substances  with  that  of  internal   and  external   control 
groups. 

Major  Contributions:      Results  are  not  yet  available.     Data  collection  is  under 
way. 

Proposed  Course:      Contract  will   terminate   September  30,  1985. 

TO  BE  AWARDED 

Title:      Support   Services  for  Occupational    Studies. 

Current  Annual    Level:      $949,990 

Man  Years:      20.0 

Objectives:  To  provide  technical,  managerial,  and  clerical  support  for 
occupational  studies  conducted  by  the  Environmental  Epidemiology  Branch. 

Major  Contributions:   This  contract  will  provide  support  for  some  25  different 
projects.  The  contract  this  recompetition  will  replace  made  contribution  to 
items  2-7  under  "Major  Findings"  of  this  Intramural  Research  Report. 

Proposed  Course:   Technical,  managerial,  and  clerical  support  for  occupational 
studies  provided  by  this  new  award  will  continue  until  September  30,  1988. 
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SRA  TECHNOLOGIES   INC. 

Title:     Mortality   Study  of  Workers   Exposed  to  Acrylonitril e 

Current  Annual   level:      $624,737 

Man  Years:      3.0 

Objectives:  To  evaluate  the  mortality  experience  of  workers  exposed  to 
acryl onitrile. 

Major  Contributions:  Results  are  not  yet  available.  Data  collection  is  under 
way. 

Proposed  Course:  Continue  the  contract  until  the  planned  expiration  date  of 
February  26,  1988. 
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SUMMARY  OF  WORK  (Use  standard  unreduced  type.  Do  not  exceed  the  space  provided.) 

The  purpose  of  this  project  is  to  investigate,   in  analytic  studies,   the 
etiologies  of  selected  cancers.     Specific  cancer  sites  and  hypotheses  are 
selected  for  which  the  need  for  investigation  is  clear  but  which  have  been 
difficult  to  study  elsewhere.     Case-control    studies  either  recently  completed  or 
in  progress  include  studies  of  the  following  sites  or  types:     breast  cancer, 
childhood  and  adult  bladder  cancer,   colorectal   cancer,   cutaneous  T-cell 
lymphomas,   non-Hodgkin's  lymphoma,    leukemia,  multiple  myeloma,    nasal   cancer, 
testicular  cancer,   mesothelioma,   intraocular  melanoma,   ovarian  cancer,   cervical 
cancer  and  choriocarcinoma.     The  studies  focus  either  on  tumors  that  have  not 
been  studied  analytically  before   (e.g.,   because  of  the  rarity  of  the  tumor)   or 
on  hypotheses   that  are  difficult  to  assess   (e.g.,   because  of  the  prevalence  of 
the  exposure  or  the  need  to  detect  an  effect  at  low  levels  of  exposure).     Since 
these  studies  are  often  the  first  or  most  thorough  to  date,    they  collect  data  on 
a  wide  range  of  exposures,   usually  from  interviews  and  medical    records. 
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(1)  To  identify  tumor  sites  for  which  there  are  a  number  of  unusual 
demographic,  laboratory  or  clinical  associations  indicating  the  necessity  to 
evaluate  a  broad  range  of  potential  exposures.  (2)  To  identify  populations 
in  which  these  in-depth  case-control  evaluations  can  be  most  efficiently 
carried  out.  (3)  To  design,  conduct,  and  analyze  these  intensive  case- 
control  studies. 

Methods  Employed: 

During  this  year  the  project  has  included  20  studies  using  the  case-control 
method:  3  of  breast  cancer,  3  of  bladder  cancer,  1  of  colorectal  cancer,  1 
of  mycosis  fungoides,  1  of  non-Hodgkin's  lymphoma,  1  of  leukemia  and  non- 
Hodgkin's  lymphoma,  1  of  multiple  myeloma,  1  of  nasal  cancer,  1  of 
testicular  cancer,  1  of  mesothelioma,  1  of  intraocular  melanoma,  2  of 
ovarian  cancer,  3  of  cervical  cancer,  and  1  of  choriocarcinoma. 

1.  Breast  cancer  patients  (1,554)  identified  by  the  Breast  Cancer  Detection 
Demonstration  Project  (BCDDP),  women  with  benign  breast  disease  (1,574), 
and  normal  screenees  (1,391)  were  interviewed  in  their  homes  to  collect 
information  about  risk  factors  for  breast  cancer  and  use  of  oral 
contraceptives,  other  exogenous  estrogens,  antihypertensive  agents, 
thyroid  medications,  and  major  tranquilizers.  Histological  and  clinical 
data  were  collected  from  BCDDP  records.  Analyses  of  these  data  are 
currently  under  way.  (See  Project  No.  Z01CP04412-09  EEB). 
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2.  A  continuation  of  the  breast  cancer  study  noted  above  has  been 
completed.  Approximately  2,500  breast  cancer  patients,  identified  from 
the  BCDDP,  equal  numbers  of  women  with  benign  breast  disease  and  women 
with  no  breast  disease,  have  been  interviewed  at  home  to  collect 
information  about  a  range  of  potential  risk  factors.  These  include  the 
risk  factors  obtained  in  the  initial  survey,  plus  additional  information 
on  anthropometry,  smoking,  alcohol  use,  and  consumption  of 

methyl xanthine-containing  beverages.  Histological  and  clinical  data 
have  also  been  obtained  from  BCDDP  records.  The  data  are  currently 
being  analyzed  in  conjunction  with  information  obtained  during  the  first 
phase  of  the  survey. 

3.  In  conjunction  with  the  second  phase  of  the  BCDDP  case-control  study,  an 
investigation  is  under  way  to  evaluate  the  temporal  effects  of 
parenchymal  patterns  on  risk  of  breast  cancer.  This  study  will  focus  on 
approximately  310  women  whose  breast  cancer  was  detected  on  the  fifth 
annual  screening  examination  and  their  matched  controls.  Mammograms 
from  the  first,  fourth,  and  fifth  screening  examinations  will  be  read 
blindly  by  Dr.  John  Wolfe.  The  concordance  of  parenchymal  patterns 
between  examinations,  as  well  as  the  predictability  of  patterns  for 
subsequent  breast  cancer,  will  be  assessed  in  relation  to  information  on 
standard  breast  cancer  risk  factors. 

4.  A  case-control  study  is  currently  under  way  in  collaboration  with  the 
Atlanta  SEER  (Survival,  Epidemiology  and  End  Results)  Center  to  evaluate 
the  differences  in  the  estrogen  receptor  status  of  breast  cancer  cases 
according  to  breast  cancer  risk  factors  and  selected  tumor 
characteristics.  Included  for  study  will  be  557  interviewed  breast 
cancer  cases  and  568  controls.  Interview  information  was  obtained  in 
conjunction  with  the  Cancer  and  Steroid  Hormone  Study  conducted  by  the 
Centers  for  Disease  Control . 

5.  A  case-control  study  of  childhood  bladder  cancer  involving  interviews 
with  30  cases  and  90  controls  was  conducted  in  cooperation  with 
investigators  participating  in  the  SEER  Program  to  determine  whether 
childhood  bladder  cancer  is  associated  with  pre-  or  postnatal  exposures 
to  known  or  suspected  bladder  carcinogens,  such  as  artificial  sweeteners 
and  cigarette  smoking. 

6.  All  bladder  cancer  patients  (4,000)  who  were  diagnosed  in  1978  in  five 
states  and  five  metropolitan  areas  were  identified,  and  controls  (7,000) 
were  drawn  from  the  general  population  of  the  10  geographic  areas. 
Subjects  were  interviewed  in  their  homes  to  collect  data  about  saccharin 
use,  smoking  habits,  occupational  history,  sources  of  drinking  water, 
hair  dye  use,  coffee-drinking,  and  medical  history.  Histological  data 
were  collected  from  pathology  reports. 

All  bladder  cancer  patients  (150)  who  were  diagnosed  in  1979  in  greater 
Atlanta,  and  controls  (150)  from  the  general  population,  have  been 
interviewed,  following  the  protocol  described  above. 
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7.  A  case-control  study  of  bladder  cancer  was  conducted  in  'Aevt   Hainpshire 
and  Vermont  to  look  for  environmental  associations  in  both  sexes. 
According  to  mortality  rates  for  1950-1969,  New  Hampshire  has  the  second 
highest  bladder  cancer  mortality  rates  for  both  white  men  and  women 
among  the  43  contiguous  states.  Vermont  has  similarly  high  rates, 
especially  for  white  women.  Project  personnel  identified  364  New 
Hampshire  and  Vermont  residents  who  died  from  bladder  cancer  and  758 
residents  who  died  from  other  causes  during  1975-1979.  Successful  in- 
person  interviews  with  the  next-of-kin  of  89  percent  of  the  study 
subjects  were  obtained.  The  interview  consisted  of  questions  about 
occupation,  residence,  smoking  habits,  and  other  aspects  of  lifestyle. 
The  questionnaires  and  the  death  certificate  abstracts  have  been  coded 
and  edited.  Analyses  are  currently  under  way.  Information  has  also 
been  collected  describing  the  type  and  location  of  business 
establishments  in  the  leather,  textile,  and  paper  and  pulp  industries 
during  the  past  40  years. 

8.  A  methodologic  case-control  study  of  colorectal  cancer  is  focusing  on 
"fecal  mutagen  level"  as  a  possible  risk  factor.  Fecapentaene,  the 
newly-identified,  potent  fecal  mutagen  will  be  measured  in  all  subjects 
in  the  study.  The  study  is  based  at  three  Washington,  D.C.  hospitals. 
The  effects  on  fecal  mutagen  level  of  diet,  medical  workup,  surgery,  and 
recovery  will  be  determined  in  order  to  validate  the  subsequent  'case- 
control  comparison.  This  project  has  been  in  progress  for  3  months;  a 
total  of  100  subjects  will  be  studied  in  the  next  two  years. 

9.  A  case-control  study  of  cutaneous  T-cell  lymphomas  (CTCL)  is  under  way 
in  a  series  of  300  patients  who  are  being  treated  for  CTCL  at  the  Skin 
and  Cancer  Hospital  of  Temple  University  in  Philadelphia,  Pennsylvania. 
The  study  has  been  designed  to  determine  whether  there  is  an  association 
between  CTCL  and  several  variables,  many  of  which  have  in  common 
exposures  of  the  host  to  chronic  antigenic  stimulation.  The  influence 
of  environmental  agents  such  as  carcinogens  will  also  be  explored. 

10.  Analysis  of  data  from  the  case-control  study  of  non-Hodgkin' s  lymphoma 
patients  treated  at  the  NIH  Clinical  Center  was  initiated.  The  study 
consists  of  complete  information  on  91  cases  and  121  sibling  controls 
regarding  radiation  exposure,  occupational  exposure,  and  past  drug 
usage. 

11.  A  case-control  study  of  leukemia  and  non-Hodgkin' s  lymphoma  has  been 
undertaken  in  Iowa  and  Minnesota.  Interviews  were  held  with  600 
leukemia  patients,  600  lymphoma  patients,  and  1200  population-based 
controls.  The  interview  focused  on  occupation,  medical  history, 
exposure  to  ionizing  radiation,  solvents,  and  pesticides,  smoking, 
socio-economic  status,  and  family  history  of  cancer.  Data  from  the 
interviews  is  complete  and  analysis  is  under  way.  (See  Project  No. 
Z01CP04480-09  EEB). 


1585 


Z01CP04501-08  EE3 

12.  A  death  certificate  study  was  undertaken  in  f^orth  Carolina  to  assess  the 
relationship  between  employment  in  wood-related  industries  and  risk  of 
death  from  multiple  myeloma.  Sociodemographic  and  occupational 
information  was  abstracted  off  death  certificates  for  271  individuals 
dying  from  multiple  myeloma  and  858  persons  dying  from  other  causes, 
matched  to  the  cases  on  sex,  race,  age,  county  of  residence  and  year  of 
death. 

13.  A  case-control  study  of  nasal  cancer  included  160  patients  diagnosed  at 
four  hospitals  in  North  Carolina  and  Virginia.  Telephone  interviews 
obtained  from  these  patients  or  their  next-of-kin  and  a  series  of  290 
hospital  controls,  as  well  as  death  certificate  controls,  focused  on 
occupational  exposures,  residential  history,  medical  history,  and 
smoking  and  alcohol  usage. 

14.  A  total  of  271  testicular  cancer  patients  treated  at  the  NIH  Clinical 
Center,  Walter  Reed  Army  Hospital,  and  Bethesda  Naval  Medical  Center  and 
259  controls  treated  in  those  hospitals  for  other  cancers  were 
interviewed  in  the  hospital  or  by  telephone  to  collect  information  about 
their  occupational  and  environmental  exposures,  medical  history 
(undescended  testis,  groin  hernia,  childhood  diseases),  family  history 
of  genital  tract  abnormalities  and  testicular  cancer,  and  personal 
habits.  Mothers  of  subjects  were  also  interviewed  by  telephone  to 
obtain  data  on  subjects'  prenatal  and  perinatal  history  (birthweight, 
gestational  age,  exposure  to  medications,  x-rays,  alcohol  and  tobacco). 

15.  A  case-control  study  of  mesothelioma  is  under  analysis.  The  data  were 
collected  as  part  of  the  Louisiana  State  University  Lung,  Stomach,  and 
Pancreas  Study.  Forty  case  subjects  and  forty  control  subjects  were 
given  a  standard  epidemiologic  interview.  Data  will  be  analyzed  to 
examine  factors  other  than  asbestos  exposure  that  might  cause  this  rare 
tumor. 

15.  A  case-control  study  of  intraocular  malignant  melanoma  was  undertaken  in 
collaboration  with  Wills  Eye  Hospital  in  Philadelphia.  Data  collection 
for  the  study  has  been  completed.  A  total  of  1,465  medical  records  were 
abstracted  and  1,285  telephone  interviews  completed. 

17.  Ovarian  cancer  patients  (350)  diagnosed  between  1978  and  1981  in  25 
Washington,  D.C.  area  hospitals,  and  women  hospitalized  for  other 
conditions  (350),  were  interviewed  in  their  homes  to  collect  information 
about  medical,  family,  reproductive  and  menstrual  histories,  use  of 
exogenous  estrogens,  contraception,  occupation,  and  smoking.  Pathology 
slides  have  been  reviewed  and  questionnaires  mailed  to  subjects' 
physicians  to  collect  additional  data. 

18.  A  study  of  ovarian  cancer  from  the  medical  records  of  two  prepaid  health 
plans  included  510  cases  and  504  controls.  Data  on  medications, 
illnesses,  and  surgical  histories  were  abstracted.  (See  Project  IJo. 
Z01CP04412-09  EEB). 
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19.  A  case-control  study  of  invasive  and  in  situ  cervical  cancer  has  been 
conducted  in  conjunction  with  five  of  the  Comprehensive  Cancer  Centers 
whose  rates  of  these  diseases  are  excessively  high.  Home  interviews 
were  obtained  from  481  patients  with  invasive  disease,  293  with  in  situ 
cancer,  and  with  801  population  controls,  matched  to  the  invasive  cases 
on  race,  age,  and  geographic  area,  and  identified  through  random  digit 
dialing  techniques.  Interviews  focused  on  reproductive  and  menstrual 
history,  sexual  behavior,  medical  events,  contraceptive  usage,  smoking 
and  alcohol  use,  diet,  and  family  history  of  cancer. 

20.  A  case-control  study  of  cervical  cancer  was  conducted  in  Herrera 
Province,  Panama,  an  area  that  had  previously  been  demonstrated  to  have 
excessive  disease  incidence.  Personal  interviev/s  were  conducted  with 
156  patients  and  309  age-  and  neighborhood-matched  controls.  Blood 
specimens  were  obtained  from  all  study  subjects  and  assays  for  herpes 
simplex  virus  type  II  performed. 

21.  To  determine  the  reasons  for  their  high  rates  of  invasive  cervical 
cancer,  a  large  case-control  study  has  been  initiated  in  four  Latin 
American  countries—Colombia,  Costa  Rica,  Mexico  and  Panama.  The  study 
will  include  approximately  800  women  with  invasive  cervical  cancer  and 
1,600  matched  controls.  Personal  interviews  will  focus  on  reproductive 
and  menstrual  factors,  sexual  behavior,  contraceptive  use,  smoking, 
medical  history,  diet,  family  history,  and  sociodemographic  information. 
Blood  and  cervical  scrapings  will  also  be  obtained  to  assess  evidence  of 
infectious  agents.  In  addition  to  the  females,  this  study  will  also 
focus  on  the  role  of  the  male  in  the  etiology  of -cervical  cancer.  Male 
subjects  will  comprise  the  husbands  of  sexually  monogamous  female 
subjects.  These  men  will  be  interviewed  in  conjunction  with  a  brief 
clinical  examination  that  will  be  oriented  toward  assessing  genital 
hygiene,  circumcision  status  and  evidence  of  infection.  Blood  samples 
will  provide  further  information  on  the  role  of  infectious  agents. 

22.  A  pilot  study  involving  interviews  with  25  choriocarcinoma  patients  and 
75  controls  demonstrated  the  feasibility  of  conducting  a  full-scale 
study.  This  study  is  nearing  completion  and  will  include  interviews 
with  approximately  165  patients  with  invasive  mole  or  choriocarcinoma, 
165  with  hydatidiform  mole  and  330  neighborhood  controls.  Personal 
interviews  focus  on  reproductive  history,  medical  events,  family 
history,  diet,  and  contraceptive  behavior.  (See  Project  Mo.  Z01CP04779- 
09  EEB). 

Major  Findings: 

1.  Preliminary  analyses  of  data  from  the  second  phase  of  the  BCDOP  Study 
showed  no  association  between  breast  cancer  risk  and  smoking,  even  when 
heavy  exposures  were  considered.  A  relationship  between  methyl  xanthine 
consumption  and  risk  of  benign  breast  disease  has  also  failed  to  be 
confirmed  in  this  data  set. 
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The  BCDDP  data  also  provided  an  opportunity  for  estimating  the 
attributable  risk  for  multiple  risk  factors.  Using  a  newly  developed 
and  straightforward  approach,  it  was  determined  that  approximately  55'i 
of  the  breast  cancer  in  this  screened  population  could  be  attributed  to 
four  risk  factors:  family  history  of  breast  cancer  in  a  first  degree 
relative,  age  at  menarche,  age  at  first  livebirth,  and  number  of 
previous  biopsies  for  benign  breast  disease. 

2.  Analysis  from  the  National  Bladder  Cancer  Study  showed  that  a  family 
history  of  urinary  tract  cancer  was  related  to  an  elevated  risk  of 
bladder  cancer  (RR=1.4),  and  the  risks  were  higher  among  subjects  with 
certain  suspected  environmental  exposures.  Leather  workers  employed 
before  1945  were  shown  to  be  at  increased  risk  of  bladder  cancer, 
whereas  those  employed  later  were  not. 

Unpublished  analyses  of  the  cigarette  smoking  histories  revealed  a 
decrease  in  risk  associated  with  stopping  smoking  or  switching  from 
unfiltered  to  filtered  cigarettes,  after  appropriate  adjustment  for  the 
effects  of  duration  of  smoking. 

Recent,  unpublished  analyses  indicate  that  males  usually  employed  as 
truck  drivers  or  deliverymen  have  a  significant  50%  increase  in  risk  of 
bladder  cancer.  Overall,  a  significant  trend  in  risk  with  increasing 
duration  of  truck  driving  was  observed.  This  trend  was  particularly 
consistent  for  drivers  first  employed  at  least  50  years  prior  to 
diagnosis.  Of  these,  truck  drivers  employed  25  years  or  more 
experienced  a  120%  increase  in  risk.  Elevations  in  risk  were  also 
suggested  for  taxicab  and  bus  drivers,  these  findings,  coupled  with 
experimental  evidence  of  the  mutagenicity  and  possible  carcinogenicity 
of  motor  exhaust  emission  particulates,  suggest  a  plausible  role  for 
motor  exhaust  exposure  in  human  bladder  carcinogenesis.  Preliminary 
analyses  also  indicated  increased  bladder  cancer  risk  for  painters, 
motor  vehicle  drivers,  railroad  workers,  metal  machinists,  metal 
workers,  construction  workers,  lumbermen  and  wood  workers. 

The  relation  between  occupation  and  bladder  cancer  in  women  was  examined 
and  found  to  be  similar  to  those  previously  observed  among  men. 
Increased  risk  was  apparent  for  women  ever  employed  as  metal  workers 
(RR=1.5).  Within  this  occupational  category,  punch  and  stamping  press 
operators  had  a  significant  trend  in  risk  with  increasing  duration  of 
employment;  the  relative  risk  for  women  employed  five  or  more  years  was 
5.5.  Women  employed  as  metal  machinists  also  had  an  elevated  risk 
(RR=1.4).  A  significant  trend  in  risk  with  increasing  duration  of 
employment  as  a  machine  operator  was  observed.  Nonsignificant 
elevations  in  risk  were  also  apparent  for  painters  (RR=1.5)  and  for 
hairdressers  (RR=1.4).  Painters  employed  at  least  five  years  had  a  RR 
of  3.0  and  hairdressers  employed  at  least  10  years  had  a  RR  of  K5. 

Information  from  1,000  water  utilities  in  the  study  areas  was  collected 
and  merged  with  residential  histories  to  create  a  year-by-year  profile 
of  water  quality  for  each  respondent.  Overall,  there  was  no  elevation 
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in  risk  for  lifetime  use  of  surface  sources  compared  to  nonchlorinated 
ground  sources.  Monsmokers  showed  excess  risks  for  the  use  of 
chlorinated  surface  sources,  with  a  relative  risk  of  2.5  for  those  who 
used  surface  sources  for  at  least  60  years. 

3.  Preliminary  analysis  of  bladder  cancers  in  childhood  suggested  no 
difference  between  cases  and  controls  in  early  or  prenatal  exposure  to 
artificial  sweeteners. 

4.  Preliminary  analysis  of  bladder  cancer  in  New  England  suggested  a 
relation  between  bladder  cancer  and  tobacco,  truck  driving,  textile 
work,  and  leather  work.  Longer  duration  of  truck  driving  and  textile 
work  was  associated  with  greater  risk.  Self-reported  exposure  to  diesel 
fumes  was  associated  with  risk,  but  no  dose  response  was  seen.  Mo 
association  with  pulp  or  paper  mill  exposure,  coffee,  or  bracken  fern 
was  apparent. 

5.  Preliminary  analyses  of  data  from  the  mycosis  fungoides  study  suggest  an 
association  with  employment  in  the  chemical  and  metal  industries; 
exterminators,  chemists  and  welders  and  solderers  showed  the  highest 
risk.  Occupational  exposure  to  coal  tar,  pitch  or  creosote  was  not 
associated  with  increased  risk. 

6.  Preliminary  analyses  of  the  case-control  study  of  non-Hodgkin's  lymphoma 
patients  suggest  positive  associations  with  work  in  wood-  and  metal- 
related  jobs  and  among  professional  and  clerical  workers. 

7.  The  death  certificate  study  of  multiple,  myeloma  revealed  no  association 
between  risk  and  employment  in  the  furniture  industry.  However, 
stratification  by  year  of  birth  and  age  revealed  a  significantly 
elevated  risk  for  furniture  workers  born  before  1905  and  dying  before 
age  65  (RR=5.4).  Unexpectedly,  farmers  were  found  to  be  at  a 
significantly  decreased  risk  of  death  from  multiple  myeloma  (RR=0.6). 

8.  In  the  case-control  study  of  nasal  cancer,  furniture  workers  showed  an 
elevated  risk,  especially  of  adenocarcinoma.  Cigarette  smokers  were  at 
approximately  a  two-  to  three- fold  elevated  risk  for  squamous  cell 
tumors.  Elevated  risks  were  also  associated  with  occupational  exposures 
to  chromates  and  chemicals.  In  females,  an  excess  risk  was  associated 
with  employment  in  the  textile  industry,  particularly  for  jobs  involving 
dust  exposure. 

9.  Analysis  of  the  testicular  cancer  study  showed  an  elevated  risk  for 
undescended  testis  that  increased  with  increasing  age  at  correction. 
The  risk  was  highest  for  those  men  whose  undescended  testis  was  never 
corrected.  Mo  increased  risk  was  observed  for  the  normally  descended 
testis.  Only  a  slight  risk  was  seen  for  men  without  an  undescended 
testis  who  had  an  operation  for  groin  hernia. 

Excess  risks  were  seen  for  mumps  orchitis  and  testicular  trauma.  Mo 
substantial  risks  were  associated  with  childhood  diseases,  x-rays  below 
the  waist,  venereal  disease,  or  vasectomy. 
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Analysis  of  mothers'  interviews  revealed  low  birth  weight,  unusual 
bleeding  or  spotting,  and  x-rays  to  be  risk  factors  for  testicular 
cancer. 

10.  Analysis  of  the  intraocular  melanoma  study  showed  elevated  risks 
associated  with  birth  in  the  south,  sun  bathing,  sun  lamp  use,  failure 
to  wear  eye  protection  in  the  sun,  and  freckles.  These  data  suggest 
that  sunlight  exposure  is  an  important  risk  factor  for  intraocular 
melanoma.  Unpublished  observations  suggest  a  relation  between  hormonal 
factors  and  eye  melanoma  risk. 

11.  Data  from  the  ovarian  cancer  study  showed  a  weak  negative  relation 
between  history  of  mumps  and  ovarian  cancer  risk  and  no  relation  between 
mumps  and  age  at  menopause.  Analysis  of  greater  parity  and  earlier  age 
at  first  birth  showed  that  the  former  exerted  a  strong  protective  effect 
but  the  latter  exerted  no  effect  on  risk.  Unpublished  analyses  also 
show  a  reduced  risk  associated  with  early  surgical  menopause. 

12.  Preliminary  analyses  of  the  U.S.  cervical  cancer  data  indicate  that  a 
major  risk  factor  for  invasive  disease  is  the  absence  of  regular 
screening,  with  those  never  having  had  a  pap  smear  or  those  with  10  or 
more  years  since  last  pap  being  at  a  5-  to  6-fold  excess  compared  to 
those  screened  more  recently.  In  addition,  multiple  sexual  partners  and 
early  age  at  first  Intercourse  were  predictive  of  risk.  Long-term 
smokers  were  at  excess  risk,  primarily  of  squamous  cell  tumors.  A 
history  of  previous  sexual  diseases  did  not  exert  significant  effects  on 
risk,  but  few  women  reported  positive  histories  for  specific  diseases. 

13.  The  Panama  study  of  cervical  cancer  showed  that  sexual  promiscuity  was 
uncommon,  but  that  it  exerted  a  major  effect  on  risk,  with  those 
reporting  four  or  more  life-time  sex  partners  being  at  a  4-fold  excess 
risk  compared  to  those  reporting  only  one  partner.  First  intercourse  at 
a  young  age  was  common,  but  it  failed  to  alter  risk  once  number  of 
partners  was  taken  into  account.  Although  serologic  tests  showed  that  a 
large  proportion  of  the  subjects  had  antibodies  to  herpes  simplex 

type  2,  there  were  no  significant  differences  between  the  cases  and 
control s. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

The  case-control  methodology  provides  a  rapid,  relatively  inexpensive,  yet 
scientifically  valid  way  of  assessing  the  relationship  between  a  disease  and 
a  wide  variety  of  potential  causes  of  that  disease  (occupational,  general 
environmental,  lifestyle,  genetic,  etc.).  This  method  is  the  usual  one 
first  employed  by  epidemiologists  to  test  hypotheses  that  have  come  from 
clinical  observations,  laboratory  experiments,  or  from  descriptive 
epidemiologic  efforts.  Because  of  the  speed  with  which  these  studies  can  be 
performed  and  the  wide  variety  of  potential  causes  that  can  be  assessed 
simultaneously,  these  studies  often  provide  the  first  sound  scientific 
evidence  of  a  preventable  cause  of  malignancy.  The  evidence  can  then  be 
acted  upon  through  educational  programs  or  regulatory  actions.  As  such, 
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this  type  of  work  is  a  key  element  in  identifying  preventable  causes  of 
malignancy  in  humans. 

Proposed  Course: 

1.  The  studies  of  breast  cancer,  colorectal  cancer,  cervical  cancer  in 
Latin  America,  and  choriocarcinoma  will  continue  in  the  data  collection 
phase  during  the  next  year.  In  addition,  there  are  plans  for  continuing 
the  ovarian  cancer  study  in  prepaid  health  plans  to  accrue  more  cases 
and  examine  the  findings  in  a  more  recent  time-frame. 

2.  The  first  and  second  breast  cancer  surveys  in  the  Breast  Cancer 
Detection  Demonstration  Project,  the  bladder  cancer  study  in  Atlanta, 
the  non-Hodgkin's  lymphoma  study,  the  leukemia/lymphoma  study,  the 
intraocular  melanoma  study,  and  the  studies  of  testicular  cancer, 
mesothelioma,  mycosis  fungoides,  bladder  cancer  in  children,  bladder 
cancer  in  New  England,  ovarian  cancer,  and  cervical  cancer  have  all 
completed  data  collection  and  will  undergo  additional  analyses  during 
the  next  year. 

3.  Evaluations  of  a  number  of  tumor  sites  will  be  conducted  to  identify 
those  tumors  for  which  intensive  case-control  studies  would  be  the  most 
appropriate  next  step  in  evaluating  potential  etiologic  hypotheses. 
Avenues  for  appropriately  achieving  these  case-control  evaluations  will 
be  explored.  Planned  is  a  case-control  study  to  assess  risk  factors  for 
cancer  of  the  vulva  and  vagina.  In  addition,  several  case-control 
studies  will  be  initiated  to  attempt  to  explain  the  reasons  for  the 
excessive  occurrence  of  tumors  among  blacks,  including  cancers  of  the 
esophagus,  pancreas,  prostate,  and  multiple  myeloma.  A  study  of 
endometrial  cancer  is  also  planned  to  assess  the  relationship  of  diet 
and  obesity  to  risk. 
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CONTRACTS  Iti   SUPPORT  OF  THIS  PROJECT: 

SRA  Corporation  (NCI-CP-41Q27) 

Title:  Support  Services  to  Provide  Water  Quality  Data 

Current  Annual  Level :  $132,000 

Person  Years:  2.5 

Objective:  To  provide  technical,  managerial,  and  computer  support  in 
gathering  data  from  water  utilities  in  conjunction  with 
environmental  epidemiology  studies. 

Major  Contributions:  Collection  of  historical  water  quality  data  is  ongoing 
in  the  States  of  Florida  and  Louisiana,  following  site 
visits  to  State  drinking  water  agencies  by  the  project 
officer  and  contractor  personnel. 

Proposed  Course:  When  data  collection  is  completed,  the  water  utility  data 
will  be  merged  with  personal  residential  histories  from 
case-control  interview  studies.  These  data  will  be  used 
to  evaluate  cancer  risk  associated  with  drinking  water 
source. 
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descriptive  information  on   U.S.   dietary  patterns,   diet  variation,   and 
determinants  of  nutrient  intake.      Laboratory  iTieasures  of  nutritional    status  are 
being  incorporated  into   selected  case-control    studies,   and  the  correlation  of 
fecal   mutagens  with  colorectal   cancer  is  being  examined  in  human  populations. 
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Objectives: 

1.  To  assess  in  human  populations  specific  hypotheses  concerning  the 
relationship  of  diet  and  cancer  that  have  been  suggested  by  biochemical, 
animal,  clinical,  and  epidemiologic  studies.  Such  hypotheses  may 
concern  food  groups,  food  items,  macronutrients  or  micronutrients, 
general  nutritional  status,  food  additives  or  contaminants,  cooking  or 
processing  practices,  biochemical  measures  related  to  diet,  or 
anthropometric  parameters.  Cancer  may  be  initiated,  promoted,  or 
inhibited  by  such  exposures. 

2.  To  test  systematically  for  the  existence  of  associations  between  diet 
and  specific  cancers  and  to  generate  hypotheses  about  the  nature  of  any 
relationships  detected. 

3.  To  develop  and  utilize  national  nutrition  data  resources  that  might 
contribute  to  cancer  epidemiology. 

4.  To  develop  and  validate  methods  for  nutritional  epidemiology,  including 
dietary  questionnaires,  protocols  for  laboratory  tests,  analytic 
approaches,  and  statistical  techniques. 

5.  To  elucidate  the  basic  biology  of  carcinogenesis  through  studying  the 
influence  of  diet  on  cancer  in  human  populations. 
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Methods  Employed: 

A.  Studies  seeking  to  explain  distinctive  geographic  patterns  in  cancer 
risk,  such  as  those  revealed  by  the  U.S.  cancer  maps,  and  assessing 
nutrition  as  one  of  several  possible  reasons 

1.  A  population-based  case-control  study  of  lung  cancer  was  implemented,  in 
collaboration  with  the  New  Jersey  State  Department  of  Health,  in  six 
clusters  of  New  Jersey  municipalities  with  elevated  rates  for  white 
males  during  1967-76.  The  study  was  supplemented  with  a  dietary 
component  designed  to  assess  whether  carotene,  retinol,  total  vitamin  A, 
or  the  broader  related  food  groups,  or  a  non-nutritional  correlate,  was 
associated  with  reduced  risk.  Vitamin  A  has  been  postulated  to  protect 
against  cancer  primarily  on  the  basis  of  experimental  studies  of 
pharmacologic  doses  of  retinoids.  Carotene  has  been  postulated  to 
protect  against  cancer  primarily  because  of  its  chemical  properties  and 
the  responsiveness  of  serum  carotene  to  daily  diet.  The  few  relevant 
epidemiologic  studies  have  demonstrated  less  specific  associations: 
high  fruit  and  vegetable  and/or  dairy  product  intake  is  found  among 
those  at  reduced  risk  of  certain  epithelial  cancers. 

In  the  interview,  usual  adult  frequency  of  consumption,  prior  to  1975, 
of  44  food  items  and  a  history  of  vitamin  pill  usage  were  collected. 
Interviews  were  completed  for  763  white  male  lung  cancer  cases  diagnosed 
in  1980-81  and  900  population  controls  of  comparable  age,  race,  and 
residence.  Forty  percent  of  the  interviews  were  with  next-of-kin. 

2.  A  parallel  case-control  study  of  lung  cancer  with  a  dietary  component 
was  implemented,  in  collaboration  with  the  University  of  Texas  School  of 
Public  Health,  in  those  Gulf  Coast  areas  of  Texas  showing  unusually  high 
lung  cancer  mortality  rates.  Approximately  150  male  and  female  lung 
cancer  cases  diagnosed  in  1976-82  and  180  population  controls  of 
comparable  age,  sex,  race,  and  residence--as  well  as  153  white  -nale 
laryngeal  cancer  cases  and  179  white  male  population  controls  of 
comparable  age  and  residence— could  be  interviewed  directly  and  were 
asked  about  diet.  The  usual  frequency  of  consumption,  four  years 
earlier,  of  42  food  items  and  usual  vitamin  pill  usage  were  collected. 

3.  The  case-control  study  of  lung  cancer  in  t\lew  Jersey  conducted  during 
1980-31  included  primarily  white  men.  Comparable  population-based  case- 
control  studies  of  lung  cancer  were  initiated  among  black  men  and  white 
women  in  the  high  risk  areas  of  New  Jersey  in  1982.  The  relative  risks 
and  exposure  rates  for  the  pertinent  dietary  factors  will  be  compared 
for  the  three  populations,  and  the  ability  of  poor  diet  to  explain  the 
rapid  rise  in  lung  cancer  among  U.S.  blacks  will  be  evaluated.  The 
dietary  component  of  the  interview,  expanded  to  assess  other  nutrients 
possibly  correlated  with  retinol  and/or  carotene  intake,  like  vitamin  C, 
includes  the  usual  adult  frequency  of  consumption  of  59~food  items  and  a 
history  of  vitamin  pill  usage.  Approximately  300  black  male  and  900 
white  female  cases  of  lung  cancer  are  expected  to  be  ascertained  for  the 
study. 
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4.  A  case-control  study  of  lung,  pancreas,  and  stomach  cancer  was  initiated 
in  1979  in  southern  Louisiana  in  collaboration  with  Louisiana  State 
University  because  of  the  relatively  high  mortality  rates  for  these 
three  cancers  in  this  region.  The  study  sample  consists  of 
approximately  1250  lung,  400  stomach,  and  350  pancreatic  cancer  patients 
and  an  equal  number  of  hospital  controls,  individually  matched  by  age, 
sex,  race,  parish  of  residence,  and  hospital.  Next-of-kin  provided 
approximately  27  percent  of  the  interviews.  Information  was  collected 
on  dietary  patterns  (usual  adult  frequency  of  consumption  of  57  food 
items  prior  to  disease),  food  preparation  and  storage  practices, 
beverages  consumed,  spices  used,  and  alcohol  consumption. 

5.  The  coastal  region  of  South  Carolina  has  high  esophageal  cancer 
mortality  for  men,  especially  black  men.  A  hospital-based  case-control 
study  of  esophageal  cancer  in  males  was  started  in  1982  in  the 
Charleston  area.  Approximately  50  cases  and  50  controls,  similar  with 
respect  to  age,  race,  and  hospital  of  treatment,  will  be  interviewed 
directly  in  the  hospital.  A  next-of-kin  component  was  begun  in  1984. 
The  next-of-kin  of  approximately  120  men  who  died  from  esophageal  cancer 
and  an  age-race  matched  sample  of  approximately  240  men  who  died  from 
other  causes  during  1977-81  will  be  interviewed.  All  study  subjects 
were  residents  of  an  eight  county  area  of  coastal  South  Carolina  at  the 
time  of  their  death.  The  dietary  interview  includes  63  food  frequencies 
(usual  adult  consumption,  disregarding  any  recent  changes  in  diet) ,  food 
cooking  and  preparation  practices,  ethnic  food  items,  beverage  use, 
alcohol  consumption,  and  a  supplemental  vitamin  history. 

B.  Studies  primarily  focused  on  nutritional  hypotheses 

6.  A  death  certificate-based,  case-control  study  of  colorectal  cancer  was 
carried  out  in  the  three  regions  of  Florida  with  high  rates  of 
in-migration  from  the  Mortheast  and  North  Central  states.  The  U.S. 
cancer  maps  had  shown  that  colorectal  cancer  mortality  rates  for  white 
men  and  women  were  lower  in  the  South  by  about  50  percent  than  in  the 
Northeast  or  North  Central  states,  a  reduction  that  could  not  be 
explained  by  differences  in  income  or  population  density.  Close 
examination  of  the  age-specific  cancer  mortality  rates  for  those 
counties  in  Florida  where  many  Northerners  move  at  retirement  revealed 
that  colorectal  cancer  rates  in  those  counties  were  as  low  as  in 
Southern  counties  of  comparable  population  and  did  not  rise  toward  the 
Northern  rates  at  older  ages.  This  study  seeks  to  explore  the 
characteristics  of  this  apparent  reduction  in  risk,  quantify  it,  and  to 
see  whether  it  might  be  due  to  some  change  in  lifestyle  (e.g.,  eating 
more  fruit  and  vegetables  or  drinking  different  water),  or  whether  it 
might  be  due  to  the  migrants  being  a  self-selected  healthy  subset  of 
Northerners.  The  final  study  population,  drawn  from  the  1979  Florida 
mortality  tape,  consisted  of  935  colon  cancer  cases,  165  rectal  cancer 
cases,  845  controls  dying  of  other  cancers,  and  496  controls  dying  of 
causes  other  than  cancer;  only  whites  were  selected.  Both  control 
series  were  frequency-matched  to  the  case  series  on  age,  sex,  and  usual 
county  of  residence.  Next-of-kin  were  interviewed  by  phone.  Questions 
focused  on  residential  history;  medical  history;  social,  economic,  and 
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demographic  characteristics;  and  a  few  indicators  of  general  dietary 
patterns  (usual  adult  frequency  of  consumption  of  11  food  items,  before 
and  after  migration  to  Florida). 

7.  A  population-based  case-control  study  of  breast  cancer  in  young 
Oriental -Americans  was  started  in  1984  in  Los  Angeles,  San  Francisco, 
and  Oahu;  630  Chinese,  Japanese,  or  Filipino  cases  are  expected  to  be 
or  have  been  diagnosed  during  1982-1986.  When  Oriental  women  migrate  to 
the  U.S.,  their  low  rates  of  breast  cancer  rise  toward  American  rates 
over  a  period  of  several  generations  as  they  adopt  a  more  Westernized 
diet.  In  this  study  population,  diet  should  be  sufficiently 
heterogeneous  to  permit  the  identification  of  the  strong  associations  of 
diet  with  breast  cancer  risk  that  are  presumed  to  exist.  The  study 
subjects  will  be  55  years  or  younger  so  that  many  of  their  mothers,  as 
well  as  they,  can  be  interviewed  about  their  childhood  and  adolescent 
diet.  Thus  the  hypothesis  that  diet  is  operative  on  breast  cancer  risk 
primarily  during  these  two  periods  of  the  life  span  can  be  evaluated. 
This  study  will  also  permit  evaluation  in  Oriental-Americans  of  the 
standard  breast  cancer  risk  factors  and  an  estimation  of  the  difference 
in  Oriental  and  Caucasian  breast  cancer  rates  attributable  to  various 
risk  factors.  Serum  will  be  collected  from  the  cases,  several  months 
after  diagnosis,  and  the  controls  for  cholesterol,  triglyceride, 
lipoprotein,  tocopherol,  retinol,  carotene  and  selenium  determinations. 
In  order  to  study  the  interrelationships  of  ethnicity,  dietary  patterns, 
hormonal  levels  and  disease,  urine  and  serum  will  be  collected  for 
hormonal  assays. 

8.  It  has  been  noted  in  several  longitudinal  studies  of  heart  disease  that 
serum  cholesterol  levels  were  reduced  among  those  who  later  developed 
cancer,  particularly  colon  cancer.  A  cohort  study  of  serum  cholesterol 
levels  and  subsequent  cancer  at  any  site  is  being  conducted  among  the 
200,000  members  of  the  Kaiser  Health  Plan  of  Northern  California  who 
participated  in  multiphasic  screening,  a  much  larger  group  than  any 
cohort  analyzed  so  far.  The  more  detailed  and  accessible  records  of  the 
Kaiser  Health  Plan  of  Portland  are  being  utilized  for  a  case-control 
study  of  colon  cancer  and  serum  cholesterol  that  will  consider  issues 
such  as  time  elapsed  between  the  cholesterol  determination(s)  and  cancer 
diagnosis;  medical  reasons  for  the  cholesterol  determination; 
relationship  of  multiple  cholesterol  values,  if  available;  and  the  exact 
site,  staging,  and  outcome  of  the  cancer. 

9.  A  study  is  being  designed,  in  collaboration  with  the  Division  of  Cancer 
Treatment  Clinical  Oncology  Program,  to  measure  specific  fecal  mutagens 
and  total  Ames  test  mutagenicity  in  several  populations  at  high  risk  of 
colon  cancer  and  in  matched  healthy  controls.  The  high-risk  groups  will 
be  (1)  people  with  a  strong  genetic  predisposition  to  colon  cancer 
(familial  polyposis,  Gardner's  syndrome,  and  certain'  families  with  an 
autosomal  dominant  risk),  (2)  colon  cancer  patients  who  have  recovered 
and  needed  only  limited  surgery,  and  (3)  people  suspected  of  colon 
cancer  who  have  not  yet  undergone  any  diagnostic  tests.  The  third  group 
will  offer  the  opportunity  to  monitor  fecal  mutagenicity,  serum  nutrient 
levels,  and  possibly  other  biochemical  measures  through  the  phases  of 
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diagnosis,  hospitalization,  surgery,  perhaps  chemotherapy  and/or 
radiation,  and  gradual  recovery.  Such  a  prospective  study  may  resolve 
many  of  the  questions  that  arise  when  biological  samples  are  collected 
from  cancer  patients  in  a  case-control  study.  Approximately  15  members 
of  each  of  the  three  high-risk  groups  and  an  equal  number  of  controls 
will  be  recruited.  A  standard  epidemiologic  interview  will  be  given  to 
each  study  subject,  and  brief  dietary  interviews  will  be  administered  at 
the  times  fecal  samples  are  collected. 

C.  Analytic  studies  of  special  cancers  or  special  populations  where 

nutritional  questions  are  part  of  the  total  justification  for~the  study 

10.  A  case-control  study  of  invasive  and  in  situ  cervical  cancer  was 
completed  in  five  Comprehensive  Cancer  Centers  with  especially  large 
numbers  of  cervical  cancer  patients  (Philadelphia,  Chicago,  Miami, 
Birmingham,  and  Denver).  A  total  of  481  invasive  cases,  293  in  situ 
cases,  and  801  neighborhood  controls,  matched  by  age  and  race  to  the 
cases,  have  been  interviewed.  This  study  will  be  the  first  to  evaluate 
dietary  exposures  in  a  large  number  of  patients  with  clearly  invasive 
cervical  cancer.  Low  intake  of  several  micronutrients— vitamin  A, 
carotene,  folacin,  vitamin  C,  and  vitamin  E— has  been  postulated  to 
increase  the  risk  of  cervical  dysplasia,  cervical  cancer,  or  cancer  in 
general.  The  folacin  hypothesis  is  specific  for  cervical  cancer. 
Moreover,  poor  nutritional  status  may  partially  explain  the  predominance 
of  cervical  cancer  in  women  of  low  socioeconomic  status. 

The  dietary  interview  included  71  food  frequencies  and  a  supplemental 
vitamin  history  in  order  to  estimate  the  usual  adult  intake  of  the 
micronutrients  of  interest  and  to  characterize  dietary  patterns  and 
nutritional  status.  To  complement  the  dietary  interview,  blood  samples 
are  being  collected  with  which  to  measure  serum  levels  of  retinol , 
carotene,  vitamin  C,  folacin,  and  tocopherol  and  red  blood  cell  folate, 
and  possibly  serunTcholesterol  and  ferritin.  In  addition,  serum  will  be 
stored  for  immunologic  assays  of  relevant  infectious  agents,  such  as 
herpesvirus  type  2,  papillomavirus,  and  cytomegalovirus.  Blood  is  being 
collected  from  the  cases  several  months  after  completion  of  treatment, 
when  appetite,  diet,  and  metabolism  have  had  an  opportunity  to  revert  to 
patterns  existing  prior  to  disease. 

11.  To  test  dietary,  occupational,  lifestyle,  dental ,  and  other  hypotheses 
regarding  risks  for  oral  and  pharynx  cancer,  a  case-control  study  has 
been  initiated  in  four  areas  of  the  United  States:  the  state  of  New 
Jersey,  Los  Angeles  (L.A.),  San  Mateo,  and  Santa  Clara  counties  in 
California,  and  the  Atlanta  metropolitan  area.  Approximately  1500  cases 
will  be  ascertained  over  a  15-month  period  beginning  January  1,  1984 
from  population-based  cancer  registries.  Fifteen  hundred  controls  will 
be  ascertained  either  by  random  digit  dialing  techniques  for  cases 
diagnosed  at  ages  less  than  55  or  through  Health  Care  Financing 
Administration  rosters  for  elderly  cases.  Additionally,  in  L.A.  county 
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about  500  neighborhood  controls  will  be  sought.  Interviews  will  be 
conducted  in  the  homes  of  the  study  subjects;  only  a  small  proportion 
of  the  interviews  will  be  conducted  with  a  next-of-kin  since  relatively 
rapid  case  ascertainment  procedures  are  being  employed.  Information  on 
dietary  patterns  will  include  an  extensive  food  frequency  checklist 
(usual  adult  frequency),  food  preparation,  special  diets,  vitamin 
supplements,  height  and  weight,  and  alcohol  intake.  Dietary  indices  to 
be  formed  from  the  data  include  retinol,  carotene,  nitrites,  and 
specific  food  groups  (e.g.,  fruits  and  vegetables). 

12.  A  large  multicenter  case-control  study  of  pancreatic,  esophageal,  and 
prostate  cancer  and  multiple  myeloma  among  blacks  and  whites  of- both 
sexes  is  being  developed.  All  of  these  cancers  are  more  common  among 
blacks  than  whites.  Sufficient  numbers  of  black  cases  will  be 
ascertained  to  evaluate  how  the  relative  risks  and  exposure  levels  differ 
between  the  races  for  these  cancers.  Aspects  of  diet  that  will  be 
assessed  by  interview  include  nutrient  deficiency  (esophageal  cancer), 
patterns  of  fat  consumption  (pancreatic  and  prostate  cancer),  and  coffee 
and  methyl  xanthine  intake  (pancreatic  cancer).  Blood  will  be  collected 
in  order  to  measure  selected  micronutrients,  lipids,  and  hormones  in  the 
plasma. 

D.  Studies  to  develop  and  utilize  national  nutrition  data  resources 

13.  WANES  I,  the  U.S.  Health  and  Nutrition  Examination  Survey  conducted  in 
1971-74  by  the  National  Center  for  Health  Statistics,  collected  dietary, 
biochemical,  clinical,  and  anthropometric  information  on  a  national 
sample  of  23,000  people.  Reliable  predictors  of  age  at  menarche  are 
being  sought  in  the  data  on  food  group  consumption,  macronutnent 
intake,  and  anthropometry  for  the  approximately  100  women  between  the 
ages  of  12  and  13  examined  in  this  study.  In  international  correlation 
studies  and  in  case-control  studies,  a  young  age  at  menarche  is 
associated  with  an  elevated  risk  of  breast  cancer.  Internationally,  a 
young  age  at  menarche  is  also  correlated  with  certain  broad  dietary 
patterns.  It  is  possible  that  within  the  U.S.  population  young  age  at 
menarche  may  be  an  informative  indicator  of  dietary  patterns  that 
promote  breast  cancer. 

14.  Using  the  HANES  I  24-hour  dietary  recalls,  individual  food  items  were 
ranked  by  their  contribution  to  total  vitamin  A  intake  for  various  age- 
sex-  race-  region  subpopulations.   rhe  1689  different  food  items  reported 
were  combined  into  485  more  inclusive  food  items,  based  on  their  mean 
vitamin  A  content  per  serving  and  their  generic  nature.  Case-control 
interview  studies  examining  the  association  between  vitamin  A  and  cancer 
at  various  sites  have  been  hampered  by  the  restricted  time  available  for 
interview.  In  the  past,  interviews  have  included  different  abbreviated 
lists  of  food  items,  or  even  broad  food  groups,  thus  limiting  the 
comparability  of  results. 


1601 


Z01CP05128-05  EEB 

15.  In  1982-84  the  Environmental  Epidemiology  Branch  (EEB),  in  cooperation 
with  the  National  Institute  on  Aging,  other  MIH  Institutes,  and  the 
National  Center  for  Health  Statistics,  traced  and  re-interviewed,  if 
still  living,  the  14,000  adults  examined  8-14  years  earlier  in  HANES  I. 
By  collecting  intervening  cancer  morbidity  and  mortality  for  this 
cohort,  associations  between  dietary  patterns  prior  to  disease  and  the 
common  cancers  can  be  evaluated.  As  these  people  were  traced,  their 
social  security  numbers  were  obtained  so  that  further  cancer  mortality 
could  be  monitored  with  the  National  Death  Index.  A  comprehensive 
dietary  section,  designed  to  assess  exposure  to  those  food  groups,  food 
i tems ,  nutrients,  additives,  and  cooking  practices  now  suspected  of 
being  related  to  cancer,  was  drafted  by  the  EEB  and  incorporated  into 
the  re-interview.  Analysis  of  these  new  data  should  provide  useful 
descriptive  information  on  dietary  practices  and  dietary  variation 
within  the  U.S.  In  addition,  the  expanded  dietary  section  should 
facilitate  future  analyses  of  diet  and  cancer  relationships  within  this 
cohort. 

Follow-up  of  the  HANES  I  cohort  is  now  complete.  Analyses  underway 
focus  on  diet  and  prostate  cancer,  diet  and  lung  cancer,  and  cancer 
morbidity  and  mortality  associated  with  coffee  drinking,  artificial 
sweetener  use,  smokeless  tobacco,  and  calcium  and  vitamin  D  intake. 

16.  Water-borne  chemicals  constitute  exposures  of  interest  in  studies  of 
cancer  etiology  and  in  risk  assessment  calculations.  There  are  very 
scanty  data,  however,  on  actual  age-and-sex-specific  intake  of  drinking 
water  that  can  be  used  in  determining  levels  of  exposure.  Data  from  the 
1977-78  USDA  Food  Consumption  Survey  will  be  used  to  estimate  intakes  of 
water  from  food  aad  beverages  on  an  age-,  sex-,  season-,  and  region- 
specific  basis.  Water  drunk  from  the  tap;  used  to  make  tea,  coffee,  and 
other  diluted  beverages;  and  added  to  food  in  cooking  will  be  considered 
separately  from  ingested  water  deriving  from  sources  outside  the 
immediate  locality  (for  example,  the  water  in  canned  soda  pop). 

Major  Findings: 

1.  In  the  study  to  identify  vitamin  A  indicator  foods,  an  index  of  vitamin 
A  contribution  [considering  frequency  of  consumption,  portion  size,  and 
vitamin  A  density  ( lU  per  100  mg)]  was  used  to  rank  the  food  items  in 
various  subpopulations.  A  comparison  of  these  ranks  identified  certain 
fruits  and  vegetables  whose  relative  contribution  to  vitamin  A  intake 
varied  by  sex-race  group,  season  of  interview,  and  region  of  the 
country.  Age  and  poverty  level  had  little  effect  on  the  food  rankings. 
The  major  contributing  foods  for  any  subpopulation  included  both  retinol 
(dairy  products,  liver)  and  carotene  (certain  fruits  and  vegetables) 
sources  of  vitamin  A,  and  included  items  (e.g.,  mixed  tomato  dishes)  not 
usually  considered.  The  top  50  foods  were  adequate  to  classify, 
correctly,  80%-90%  of  the  individuals  into  low,  moderate,  and  high 
consumption  categories. 


1602 


Z01CP05128-06  EEB 

2.  In  the  study  of  1  ung  cancer  in  Louisiana,   fruit  and  vegetable  intake  was 
inversely  associated  with  risk  in  whites  and  blacks  of  both  sexes. 
Those 'in  the  lowest  quartile  of  fruit  and  vegetable  consumption  in  each 
sex-race  group  had  from  1.5  to  1.9  times  the  risk  of  those  in  the 
highest  quartile.     Adjustment  for  alcohol   and  ci-^arette  use  and  Cajun 
lifestyle  did  not  markedly  reduce  these  associations.     No  other 
consistent  findings  with  diet  were  noted  in  all    sex-race  groups. 

3.  Diet  was  found  to  be  the  major  determinant  of  stomach  cancer  risk  in  the 
Louisiana  study.     Fruit  consumption  was  a  strong  protective  factor  for 
both  races,  with  a  risk  for  the  highest  quartile  compared  to  the  lowest 
quartile  of  consumers  estimated  to  be  0.5  for  whites  and  0.3  for  blacks. 
Mo  additional   effect  due  to  total   vitamin  A,  carotenoid,  or  retinol 
intake  was  seen  after  controlling  for  fruit  intake.     Consumption  of 
smoked  foods  and  homemade  or  home-cured  meats  increased  the  risk  of 
gastric  cancer  for  blacks,  but  not  for  whites.     These  findings  suggest 
that  differing  dietary  practices,   perhaps  food  preparation  methods,   among 
whites  and  blacks  may  account  for  the  very  high  gastri^c  cancer  rates  seen 
for  blacks  in  the  area. 

4.  Preliminary  analysis  of  the  Louisiana  pancreatic  cancer  data  suggests 
that  cigarette  smoking,  alcohol   consumption,  and  pork  intake  may  be 
responsible  for  the  elevated  mortality  rates  seen  in  the  area,  especially 
among  whites.     Fruit  consumption  also  appears  to  be  a  protective  factor. 

5.  In  the  case-control    study  of  lung  cancer  among  white  men  resident  in  six 
high-risk  areas  of  New  Jersey,  the  men  in  the  lowest  quartile  of 
carotene  intake  had  1.3  times  the  risk  of  those  in  the  highest  quartile 
after  adjusting  for  smoking.     No  increase  in  risk  was  associated  with 
low  consumption  of  retinol   or  total   vitamin  A.     Intake  of  vegetables, 
dark  green  vegetables  and  dark  yellow-orange  vegetables  showed  stronger 
associations  than  the  carotenoid  index,  with  the  smoking-adjusted  risks 
of  those  in  the  lowest  quartil  es  of  consumption  of  these  food  groups 
reaching  1.4-1.5  times  the  risks  of  those  in  the  highest  quartil  es.     The 
protective  effect  of  vegetables  was  limited  to  current  and  recent 
cigarette  smokers,  with  the  smoking-adjusted  relative  risks  for  low 
consumers  reaching  1.7,   1.8,   and  2.2   times  the  risks  for  high  consumers 
for  vegetables,  dark  green  vegetables,  and  dark  yellow-orange 
vegetables,  respectively.     The  reduction  in  risk  with  vegetable  intake 
was  most  apparent  for  squamous  cell   carcinomas,  but  it  extended  to 
adenocarcinoma  and  most  other  cell   types  when  only  current  and  recent 
smokers  were  analyzed.     This  protection  among  current  and  recent  smokers 
is  consistent  with  the  model   that  vegetable  intake  prevents  a  late-stage 
event  of  carcinogenesis.     Consumption  of  dark  yellow-orange  vegetables 
was  consistently  more  predictive  of  reduced  risk  than  consumption  of  any 
other  food  group  or  the  total   carotenoid  index,   possibly  because  of  the 
high  content  of  S-carotene,  relative  to  other  carotenoids,  in  this 
particular  food  group. 

5.     The  relation  of  vitamin  A  supplementation  to  lung  cancer  was  also 
analyzed  in  the  case-control    study  of  lung  cancer  among  white  males 
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resident  in  six  high-risk  areas  of  New  Jersey.  Vitanin  A  supplements 
were  associated  with  a  reduced  risk  (0.86)  of  lung  cancer.  Vitamin 
supplements,  in  general,  were  associated  with  a  reduced  risk  of  0.84. 
iJo  effect  of  daily  vitamin  A  supplementation  by  duration  was  observed. 
The  relative  odds  of  disease  in  daily  vitamin  users  compared  to  non- 
users  by  duration  of  use  were  0.90  (one  to  two  years),  0.82  (three  to 
nine  years),  and  0.87  (10  or  more  years).  Nor  was  any  consistent 
relation  noted  between  dose  of  vitamin  A  supplementation  and  outcome. 
Use  of  multiple  logistic  regression  to  control  other  influencing 
factors,  including  tobacco  use  and  level  of  dietary  carotene  and  retinol 
intake,  did  not  alter  these  results. 

7.  Studies  have  also  provided  insight  into  certain  methodologic  issues  in 
the  field  of  nutritional  epidemiology.  A  recent  article  in  the  American 
Journal  of  Epidemiology  comparing  frequency  with  more  quantitative 
methods  of  obtaining  dietary  intake  data  was  criticized  in  a  Letter  to 
the  Editor.  The  criteria  proposed  for  evaluating  the  equivalence  of  the 
two  methods  was  shown  to  be  overly  restrictive  and  alternative  methods  of 
analysis  were  presented. 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

Specific  foods  and  food  groups,  nutrient  levels,  general  dietary  patterns, 
overall  nutritional  status,  cooking  and  storage  practices,  and  consumption 
of  food  additives  and  contaminants  are  being  recognized  as  possible  causes 
of  cancer.  Certain  diets  and  foods  seem  to  initiate  carcinogenesis,  others 
seem  to  promote  it,  while  still  others  seem  to  reduce  cancer  risk.  The 
American  people  seek  guidance  on  diets  to  minimize  their  risk  of  cancer,  and 
Congress  and  the  Executive  Branch  seek  advice  on  what  to  advocate  and/or 
regulate.  Epidemiologic  studies  of  diet  and  cancer  can  contribute  to  a 
rational  basis  for  public  policy  and  individual  decisions.  It  is  necessary 
to  test  and  quantify  in  human  populations  those  hypotheses  about  the  role  of 
diet  in  carcinogenesis  that  have  resulted  from  animal  studies,  in  vitro 
experiments,  clinical  observations,  and  descriptive  epidemiology"!  Tn 
addition,  exploratory  nutritional  epidemiology  can  suggest  associations 
between  dietary  patterns  and  cancer,  which  then  serve  as  the  basis  for 
further  laboratory  research  and  analytic  epidemiology. 

Proposed  Course: 

Analysis  will  continue  on  recently  completed  studies  and  will  be  started  on 
studies  where  data  are  currently  being  collected.  The  recently  completed 
studies  include  lung  cancer  among  females  and  blacks  in  Mew  Jersey,  lung  and 
laryngeal  cancer  along  the  Texas  Gulf  Coast;  stomach  and  pancreas  cancer  in 
Louisiana;  colorectal  cancer  among  Florida  migrants;  male  esophageal  cancer 
in  South  Carolina;  and  invasive  cervical  cancer  at  five  cancer  centers.  Now 
in  the  field  are  case-control  studies  of  breast  cancer  among  young  Oriental- 
Americans  and  oral  and  pharyngeal  cancer  in  the  United  States.  The  study  of 
four  cancers  in  blacks  and  whites  will  go  into  the  field  in  FY  1986. 

Additional  emphasis  will  be  placed  on  international  studies  since  many  of 
the  provocative  high  risk  areas  identified  within  the  U.S.  by  the  cancer 
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maps  have  been  investigated.  Many  of  these  studies  will  be  conducted  by  the 
new  Biostati sties  Branch.  International  studies  in  high  risk  areas  include 
the  four  case-control  studies  in  China:  esophageal  cancer  in  Linxian,  lung 
cancer  among  women  in  Shanghai,  choriocarcinoma  in  Beijing,  and  stomach 
cancer  in  Shandong.  An  ambitious  intervention  trial  of  multivitamin 
supplements  among  2000  individuals  with  esophageal  dysplasia  and  23,000 
other  individuals  residing  in  the  high  risk  county  of  Linxian  is  underway. 
Also,  a  large  population-based,  case-control  study  of  stomach  cancer  is 
being  designed  for  several  provinces  near  Florence,  Italy,  where  gastric 
cancer  rates  are  among  the  highest  in  the  world.  A  case-control  study  of 
cervical  cancer  in  several  Latin  American  cities,  where  incidence  rates  have 
not  yet  decreased  as  sharply  as  in  the  U.S.,  will  assess  diet  as  one  of 
several  possible  explanations. 

The  results  from  the  studies  of  colorectal  cancer  among  Florida  migrants, 
breast  cancer  among  young  Oriental -Americans,  and  fecal  mutagens  among 
groups  with  differential  risk  of  colon  cancer  will  determine  the  direction 
in  which  the  nutrition  research  on  these  major  cancers  will  go.  If  the 
death  certificate-based  study  of  colorectal  cancer  in  Florida  migrants  shows 
a  reduction  in  risk  upon  migration  from  the  Northeast-North  Central  states 
to  the  South,  and  defines  the  demographics  of  the  subpopulation  in  whom  the 
risk  reduction  is  greatest,  an  incident  case-control  study  of  colorectal 
cancer  will  be  initiated  in  Florida.  This  study  might  use  both  Northern  and 
Southern  controls  and  might  assay  fecal  mutagenicity  and  other  biochemical 
measures  of  diet  and  nutrition. 

If  the  case-control  study  of  breast  cancer  in  young  Oriental -Americans  shows 
a  strong  association  of  Western  diet,  measured  by  any  dietary  parameter, 
with  risk  and  defines  the  period  of  life  during  which  sensitivity  to  diet  is 
most  pronounced,  an  additional  study  will  be  initiated  in  Oriental-American 
populations.  Dietary  questions  will  be  directed  toward  the  relevant  period 
of  life  to  try  to  identify  the  characteristics  of  a  Western  diet  that 
influence  breast  cancer  risk.  In  the  category  of  studies  primarily  focused 
on  nutritional  hypotheses,  also  under  consideration  is  a  large  case-control 
study  of  endometrial  cancer,  a  cancer  for  which  there  is  strongly 
suggestive,  but  not  direct,  evidence  of  an  association  with  a  Western,  high- 
fat  diet. 

Analytic  studies  of  cancers  of  special  interest  will  continue  to  include 
diet  as  a  potential  risk  factor.  The  assessment  of  diet  will  be,  to  some 
extent,  comparable  from  study  to  study  so  that  any  associations  found  can  be 
said  to  be  specific  for  the  cancer  site  and  not  a  function  of  the  interview 
instrument,  the  method  of  analysis,  or  selective  recall.  If  certain  cancers 
have  no  persuasive  associations  with  diet,  that,  too,  will  be  reported. 
Currently  being  planned  for  the  U.S.  are  analytic  case-control  studies  of 
biliary  tract,  oral,  pharyngeal,  vaginal,  and  vulvar  cancer.  A  national 
multi-center  case-control  study  of  pancreas,  prostate,  and  esophageal  cancer 
and  multiple  myeloma  will  be  conducted  among  both  blacks  and  whites  to 
identify  reasons  for  the  unusually  high  rates  for  all  four  of  these  cancers 
among  U.S.  blacks.  For  the  first  three  cancers,  dietary  patterns  are 
considered  a  major  risk  factor.  As  the  Branch's  experience  in  developing 
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short,  reliable  interviews  that  can  distinguish  broad  dietary  patterns 
increases,  more  of  the  studies  of  cohorts  and  families  of  special  interest 
will  incorporate  a  brief  dietary  component. 

HAINES  I  will  continue  to  provide  data  for  descriptive,  methodologic,  and 
hypothesis-testing  studies.  Other  national  nutrition  data  resources 
becoming  available  include  HAMES  II,  similar  to  HANES  I  but  conducted  during 
1976-80  on  another  large  U.S.  sample;  HANES  III,  which  was  concentrated  in 
Spanish-speaking  areas  of  the  U.S.;  and  the  1978  USDA  Food  Consumption 
Survey,  which  oversampled  in  Alaska,  Hawaii,  and  Puerto  Rico  and  collected 
24-hour  recalls  over  several  consecutive  days.  The  EEB  will  continue  to 
collaborate  with  other  Federal  agencies  in  the  design  of  national  nutrition 
surveys,  just  as  it  has  with  the  NCHS  in  the  development  of  the  HANES  I 
follow-up  and  the  HANES  III  instrument.  Analysis  of  the  data  from  the  HANES 
I  follow-up  is  now  beginning;  approximately  55  analyses  involving  HANES 
follow-up  data  have  been  proposed  by  members  of  the  EEB. 

Other  methodologic  and  descriptive  reports  will  be  based  on  our  experience 
in  fielding  and  analyzing  nutritional  epidemiology  studies.  For  example, 
the  dietary  interviews  for  the  lung  cancer  studies,  systematically  designed 
by  a  nutritionist,  should  provide  useful  descriptive  information  on  vitamin 
pill  consumption  among  representative  healthy  adult  men  and  women,  and  on 
the  need  to  distinguish  between  seasonal  and  non-seasonal  consumption  of 
fruits  and  vegetables  in  order  to  develop  reliable  measures  of  the  intake  of 
such  nutrients  as  carotene. 

The  analytic  study  of  invasive  cervical  cancer  was  the  first  attempt  by  the 
EEB  to  introduce  a  biochemical  component  into  a  large  case-control  study. 
Even  more  complicated  biochemical  components  are  planned  for  the  studies  of 
breast  cancer  in  young  Oriental -American  women  and  four  cancers  in  blacks 
and  whites.  Results  should  provide  guidance  for  incorporating  laboratory 
measures  into  future  nutritional  epidemiology  studies,  clearly  an  important 
trend  within  Branch  activities.  In  the  fecal  mutagen  study  selected  serum 
nutrient  levels  will  also  be  monitored  through  the  stages  of  cancer 
diagnosis,  treatment,  and  recovery  to  see  to  what  extent  serum  nutrient 
levels  in  cancer  cases  are  abnormal  and  in  how  many  months,  if  ever,  they 
revert  to  normal.  Changes  in  appetite,  anxiety,  food  availability  (in  a 
hospital),  and  metabolism,  as  well  as  actual  surgery,  radiation,  and 
chemotherapy,  could  easily  modify  serum  nutrient  levels. 
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A  new  family  of  retroviruses  with  potential    as  etiologic   agents  in  the  cause  of 
human  Tial  ignancies   has   been  discovered.     HTLV-I  has   been   associated  with  a 
distinct   form  of  T-cel 1    leukemia/lymphoma  (ATL).     HTLV-I II  is  the  putative 
etiologic  agent  of  the  acquired   immunodeficiency   syndrome  (AIDS)   associated  with 
Kaposi's   sarcoma  and   certain   forms  of  Hodgkin's  and   non-Hodgkin' s  lymphoma.     A 
major  focus  of  our  research  has  been   to  characterize  the  relationship  of  this 
class  of  virus  to   human  malignancy.     Results  of  these   studies  document   the  close 
link  between  HTLV-I  and  ATL,   its  worldwide  distribution,   and  tendency  to  be 
tightly  clustered   in  close  association  with  ATL.     Modes  of  spread   include   sexual 
and   household   factors,   transfusion,   and  possibly  vector-borne   transmission. 
Possible  genetic   susceptibility   is  also   suggested.     An   indirect  etiologic 
mechanism  of  carcinogenesis  is   also  suggested   for  HTLV-I  in  B-cell    chronic 
lymphocytic   leukemia  (B-CLL),  and   for  HTLV-III  in   studies  of  Hodgkin's  and   non- 
Hodgkin's   lymphoma  and  Kaposi's   sarcoma.     A  major   focus  of  HTLV-III  research  has 
been   on   cohorts   at  high-risk    for  AIDS  followed   longitudinally  since   the   very 
beginning   of  the  AIDS  epidemic.     Results   of  these   studies   have  documented  major 
modes   of  transmission  of  HTLV-III   in   homosexual    men   (via   receptive  anal 
intercourse  with  multiple   partners   in   high-risk   areas),    in   hemophiliacs   (via 
commercial    plasma  products),   and    in  drug   users   (via   frequent   needle    injections). 
They   have   also  documented   the   progression    from   seroconversion   to   subclinical 
immunodeficiency,    to   clinical    manifestations    (e.g.,  lymphadenopathy) ,   to   AIDS. 
Comparison   of  these  cohorts   has   shown   that   full-blown  AIDS  develops   in   5-20%  of 
HTLV-III   positive   individuals  over  32  months  of   follow-up.      These   results 
provide   the   foundation    for   undertaking   in-depth   analytic   studies   of  these 
retrovirus   exposure  variables   to   better  quantify   these   risks   and    the   cofactors 
which   determine   the  clinical    outcome  of  exposure. 
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Objectives:     To  develop  clinical    and  epidemiologic  strategies   for   identifying 
the   role  of  retroviruses   in  human  disease.     Studies  are  aimed  at  quantifying 
the  distribution   and  determinants  of  retroviral    infection  in  various 
populations   and   to  quantify  the  determinants  of  disease,  especially 
malignancies  and  the   acquired   immunodeficiency  syndrome  (AIDS)   associated 
with  one  of  a  growing   number  of  distinct   Isolates  of  such   retroviruses.     An 
interdisciplinary  approach  Involving  the  collaboration  of  laboratory  bench 
scientists  and   clinically  oriented  epidemiologists  is  employed   to  maximize 
etiologic  insights  and   pathobiol ogle  understanding.      In  this  context,  the 
ultimate  object  of  this  project   is  to  exploit  the  model    system  offered   by 
retroviruses   for  understanding  fundamental   mechanisms  of  human  cancer 
causation  through  multidi scipli nary  epidemiologic   studies. 

Methods  Employed:      Protocols   for  study  of  high  risk  populations  are  developed 
by  Section  professionals  in  conjunction  with  Branch  epidemiologists  and 
clinical    and   laboratory  collaborators.     Questionnaires,   abstract   forms,  and 
field  study  manuals  are  developed  and   tailored   for  the  particular  project   and 
reviewed  by  the  Branch  Technical    Evaluation  of  Projects  and  Technical 
Evaluation  of  Questionnaires  Review  Groups  for  scientific  merit  and 
compliance  with  Federal    study  requirements.     Where  appropriate,   biospecimens 
are  collected   on  all    study  subjects.     These  materials  are  then  assessed   to 
quantify  retroviral    exposure  by   serologic,  tissue  culture,  and/or  molecular 
techniques;   and   for  measuring   a  variety  of  Immunologic,  genetic, 
immunogenetic,   and  other  parameters   related  to  viral    exposure  and  disease 
outcome  and/or  susceptibility.     Laboratory  methods  employed   by  collaborators 
include  ELISA,   immunofluorescence  assay  and   radioimmune  precipitation  assays 
for  viral    antibodies   and   antigens,  tissue  culture  of  viable  cells   for  virus 
isolation,   cloned  virus   analysis   for   studying  virus   integration   and 
expression,  cytogenetic   analysis   including    in   situ   hybridization   for 
retroviral    genomes,   imunogenetic   analysis   iTTcHuding  HLA  typing  by   serologic 
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and  molecular  biologic   techniques,   in  vitro  immunologic   analysis, 
quantitation   of  lymphocyte   subsets   and   tumor  phenotype  by  FACS  and 
immunoperoxidase   techniques,   and   molecular  analysis  of   immunoglobulin   and   T- 
cell    receptor  gene  rearrangement.     Clinical    techniques  include  medical 
history  and   physical    examination  of  study  subjects  to  detemiine  extent  and 
stage  of  disease  and  associated   features.     Epidemiologic  techniques   involve 
both  descriptive  and   analytic   approaches,   including  case/control   and   cohort 
analyses,   and   studies  of   family  and   household  clusters.     Statistical 
analytic   approaches   include  analysis  of  variance,  relative  risk 
determination,   trend  analysis,   linear  and  logistic  regression,  and 
statistical -genetic   analyses   including  tests  of  linkage  and   segregation. 

Background:     With  the  discovery  of  the  first  human  retrovirus,   HTLV-I,  and 
the  emergence  of  the  acquired   immunodeficiency  syndrome  as  a  major  U.S. 
public   health   problem.   Family  Studies  Section   personnel    have  embarked  on   a 
comprehensive  series  of  clinical,  laboratory,   and   epidemiologic 
investigations.     Two  project  areas  encompassing  these  activities  were 
previously  defined   as   "Human  T-Cel  1   Leukemia  Virus   (HTLV)"   and   "Acquired 
Immunodeficiency  Syndrome  (AIDS)."     With  the  recent  discovery  of  HTLV-III,   a 
member  of  the  human  T-lymphotrophic   retroviral    family,   as  the  etiologic 
agent  of  AIDS,  the  activities  of  these  project  areas  have  converged  and  new 
project  titles  created    (see  below).     Since  these  activities  are  closely 
related   in  objective  and  are  distinct   from  those  of  Family  Studies,  these 
projects  have  been  defined   as  a  new  EB   project  area  under  the  direction  of 
the  Chief,   Family   Studies  Section. 

PROJECT   1:      HTLV-I   and  Adult  T-Cell    Leukemia/Lymphoma 

The  discovery  of  the  first   human   retrovirus,   HTLV-I,  by  the  Laboratory  of 
Tumor  Cell   Biology  (LTC8)   of  NCI  has  given  new  impetus  to  the  hypothesis 
that  viruses  cause   some  human  cancers.     The  objective  of  this   project  is  to 
undertake  a  series  of  epidemiologic,  clinical,  and   experimental    studies 
aimed  at  defining  the  epidemiology  of  HTLV-I  infection  and  its   role  as  a 
cause   of  human  cancer. 

HTLV-I  is  the   first  true  human   retrovirus.     Unrelated   to  any  known  animal 
virus,   HTLV-I   is  an  exogenous   human   retrovirus  demonstrable   in  malignant  T- 
cells  of  certain   patients  with  T-lymphoproli ferative  malignancy,  as  well    as 
from  virally  infected,  clinically  nonnal    individuals.     The  Section  became 
involved   in  collaborative   studies  with  the  LTCB   in   the  spring   of  1981.      By 
applying  epidemiologic   principles,  a  broad   range  of  clinical,  etiologic, 
genetic,   and  experimental    studies  have  been   implemented  whose  results  have 
played   a  key   role   in  defining   the   association  of  HTLV-I  with  adult   T-cel  1 
leukemia/lymphoma   (ATL).      In   addition.    Section   staff  developed   quality 
control,   assay  standardization  approaches,   and   quantified  measures   of 
sensitivity   and   specificity. 

Relationship  of  HTLV-I  to  Human  Disease: 

When   the  Section   undertook   this   project,   the   relationship   of  HTLV-I   to   human 
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malignancy  was  poorly  characterized.     Our  studies   led  to  the  recognition  of 
HTLV-I  as  a  marker  for  ATL  outside  of  the  endemic  areas   in  Japan  and  the 
recognition  that  the  Caribbean  area  is  a  major  HTLV-I  endemic  area.     Based   on 
these  early  insights,   it  was  hypothesized  that  a  single  clinicopathol ogic 
entity,  which  closely  resembled  or  was  identical    to  ATL,  was  associated  with 
HTLV-I.     A  series  of  parallel    clinical    and  epidemiologic  studies  in   several 
locales  has  been  undertaken  to  extend   our  understanding   of  the  spectrum  of 
HTLV-I-associated  lymphoid  malignancies. 

ATL  in  the  United  States: 

An  ongoing  project  involves  the  continued  ascertainment  of  HTLV-I  positive 
leukemia/lymphoma  cases   ascertained   in  the  U.S.     The  purpose  of  this  project 
is   to  extend  observations  made  preliminarily  on  a  handful    of  U.S.   ATL  cases 
and  to  determine  the  frequency  of  occurrence  and   cli  nicopathologic  correlates. 
Well    over  30  cases  have  now  been  ascertained  and  characteristic   features  of 
hypercalcemia,  cutaneous  involvement,  leukemic  transformation,  Ann  Arbor 
Stage  IV  presentation,   and  short  survival    have  been  confirmed.     Epidemiologic 
analysis  of  the  positive  U.S.   cases  confirmed  that  they  are  significantly 
younger  (median   age  43)   compared  with   peripheral   T-cell    lymphoma   (median   age 
62),  are  more  likely  to  be  either  southern  (33%)   or  foreign  born  (40%),  and 
black   (66%)   but  with  an  equal   male  to   female  ratio.     A  special    future   focus  is 
on  cases   in  Japanese-Americans   in  Hawaii  where  3  cases  have  recently  been 
recognized,  2  among   first  generation  Hawaiian  born  Japanese  whose  only 
apparent  exposure  to  the  virus  is  through  the  contact   in  their  home 
environment.     Studies  of  clinical    staging,  natural    history  and  treatment 
(conducted  with  physicians   from  the  Division  of  Cancer  Treatment),   have  shown 
the  utility  of  HTLV-I  antibodies  as  a  marker  identifying  a  subset  of  non- 
Hodgkin's  lymphoma  patients  in- whom  metabolic  abnormalities  and   unexpected 
sites  of  involvement  can  be  anticipated.     Under  a  collaborative  arrangement 
with  the  Division  of  Cancer  Treatment,  an  aggressive  treatment   regimen  is 
being  developed  enrolling  cases  ascertained  through  various   epidemiologic 
studies . 

HTLV-I  in  the  West  Indies: 


A  major   focus  of  Section   research  activities  involves  epidemiologic  studies   of 
HTLV-I   in  the  Caribbean  region  in  collaboration  with  investigators   at  the 
University  of  West   Indies  campuses   in  Jamaica  and  Trinidad-Tobago.      In   prior 
years,  a  pilot   survey  of  lymphoreticular  malignancies   in  Jamaica  documented 
the  utility  of  HTLV-I  antibodies  as  a  marker   for  a   particular  subset  of 
lymphoreticular  malignancies  with  ATL-like  features   and   confirmed   that  a 
substantial    portion  of  all    adult  lymphoid  malignancies  are  associated  with 
HTLV-I.      Of  the   total    of  96  non-Hodgki n' s   lymphomas,    54%  were  HTLV-I   antibody 
positive.     Detailed  clinical    and   pathologic  analysis  of  these  cases  has  shown 
that  the  vast  majority  have  features  of  ATL,  with  leukemic   phase, 
hypercalcemia,   and   cutaneous   involvement   being   particularly   prominent.      These 
studies   have  helped   to   define  better  the   spectrum  of   HTLV-I   associated 
leukemia/lymphoma   and   have  demonstrated   cases   lacking    features   of   "classic" 
ATL  but   with  antibody  and   monoclonal  ly  integrated    proviral    DMA  of   HTLV-I   in 
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tumor  cells.      In   contrast,   on  clinical    grounds  Jamaican  HTLV-I   antibody 
negative  NHL  cases   generally   lack   ATL  features,   although  occasional    cases   have 
some  features,  but  without  the   same  pattern  of  clinical    progression. 
Integrated  virus  is   also  lacking   in  these  cases.     Hi  stopathol  ogical  ly,   HTLV-I 
positive  cases   have  more  frequent   nuclear  pleomorphism,   although   some  HTLV-I 
negative  cases   share  this   feature.     With  the  implementation  of  the  Jamaica 
research  contract,  on-site  analysis  of  tumor  phenotype  with  monoclonal 
antibodies  has  confirmed  th  mature  T-cell    nature  of  such  cases.     Survival    of 
HTLV-I  positive  cases   is  poor,  particularly  among  those  with  hypercalcemia. 
An  HTLV-I  associated   immunodeficiency  state  is  suggested  by  the  occurrence  of 
more  infectious  complications   in  the  positive  as  compared  to   negative  cases. 
In   support  of  this  is  the  unusual    occurrence  of  crusted   scabies   in   some  cases, 
and   the  observation  of  disseminated  viral    warts  and   vi rally  associated   penile 
cancer  in  situ   in  another  case.     During  this  year,  the  molecular  analysis  of 
Jamaican   non-Hodgki  n' s   lymphoma  cases   for  HTLV-I   integrated   genomes   documented 
the  presence  of  integrated  viral   DNA  in   all    positive  cases  and  the  absence  of 
viral    RNA  expression  in  fresh  tissue.     Of  particular  interest  were  2  cases 
with   features   suggestive  of  ATL  who  were  virus-antibody  and   proviral-DNA 
negative,  and   some  cases   lacking   features  of  ATL  but  with  otherwise  typical 
non-Hodgkin's  lymphoma  who  were  proviral    and  antibody  positive.     Ten  cases  of 
HTLV-I-associated   non-Hodgkin's  lymphoma  have  been  analyzed   from  Trinidad, 
revealing  that  they  have  the   features  of  ATL  similar  to  those   seen   in   other 
areas  of  the  Caribbean  and  Japan. 

A  major  ongoing   focus  of  the  epidemiologic  analysis  of  these  cases  is  a 
multicenter  (Jamaica,  Panama,  and  Trinidad-Tobago)   case-control    study  of 
hematologic  malignancies.     The  protocol    for  this   project  involves  a 
comprehensive  questionnaire  and  multidi sciplinary  laboratory  approach  aimed   at 
defining   parameters  associated  with  leukemogenesis.     Thus,  a  detailed 
questionnaire  documents  lifestyle  and   health  variables,  while  the  laboratory 
protocol    focuses  on  characterizing  cases  by  immunologic,  cytogenetic,   and 
virologic  methods. 

B-CLL  and  HTLV-I   in  Jamaica 

Among  30  chronic   lymphocytic   leukemia   cases,   six    (20%)   were  HTLV-I  antibody 
positive,  a  rate  higher  than  that  of  the  corresponding   nonnal    population.      In 
the   few  cases  tested   so   far,   all    have  been  B-cell    chronic  lymphocytic   leukemia 
(B-CLL).      In   two  cases,   an  HTLV  positive  T  eel  1    line  was  established   and   was 
positive   for   integrated  viral    DNA,  while  the  corresponding  malignant   B-cells 
from  the   same  patients  were  HTLV-I   viral    gencme  negative.      Sophisticated 
hybridoma   technology  was   applied   and  the   immunoglobulin   rescued    from  malignant 
B-cells  of  these  cases   appears   to   react  to  viral    or  virus- infected   cellular 
antigens.      In   one,   the  viral    encoded   p24  antigen   of  HTLV-I  is    selectively 
detected  while   the   nature  of  the   antigen  detected    in  the   second   case    is  not 
fully   characterized   but  may   be  virus   related.      Of   interest   in   the   first   case 
is  the   recognition  that  the   anti-p24  antibody  detects  an  epitope   cross- 
reactive  with  the   p24  of  HTLV-II  and  -III  documenting  the  distant   relatedness 
of  these   various   classes   of  virus.     A  role   for-virally   induced  T-cell 
immunologic  purturbation  predisposing  to  B-cell   malignancy   is   theoretical ly 
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possible   in  these  cases,  and   experimental    studies  are  under  way  to   further 
explore  these  relationships.     The  observation  that  3  of  15  cases  of  myeloid 
leukemia  are  positive  is  likely  to   reflect  the  fact  that  such  cases  may 
have  been   previously  transfused,   although  other  mechanisms  whereby  viral ly- 
induced  myeloid   lymphokine  production  plays   a  role   in  this  process  must 
also  be  considered   in   light  of  the  finding  of  HTLV-I  antibodies  in  myeloid 
leukemia  cases   from  Japan  and   South  Africa. 

Surveys  of  Lymphoid  Malignancies  in  Other  Geographic  Locales: 

Serosurveys  to  evaluate  the  prevalence  of  HTLV-I  in  lymphoreticular 
malignancies   in  various  geographic  locales  have  documented  viral    positive 
cases   in  Nigeria,    Israel,   Taiwan,   Colombia,   United  Arab  Emirates,   Okinawa 
and   numerous  other  centers   in  Japan.     Most  of  these  HTLV-I  antibody- 
positive  cases   have  shared   features  of  the  sentinal    disease  ATL,   that  we 
have  helped  to  characterize.     A  detailed   case   report  of  two  patients  from 
Nigeria  documented  that  one  case  had  classical    features  of  ATL  including 
hypercalcemia,  pleomorphic  eel  lular  morphology,   aggressive  clinical    course, 
and  T-cell    phenotype.     A  second  case  had  an  aggressive   form  of  CLL. 

Among  a   small    series  of  cases   from  Cali,   Colombia,   South  America,  three 
black  patients  with  features  of  ATL  were  identified,  and   all   were  found  to 
have  been  born   and   lived  in  the  low  altitude,   heavy  rainfall,  coastal    area, 
raising  the  possibility  of  regional    clustering.     This  hypothesis  will   be 
further  pursued  by  a   systematic  regional    study. 

In   summary,  our  clinical,   epidemiologic  studies  have  (a)   demonstrated  that 
the   "sentinal    disease"   associated  with  HTLV  antibodies   in  a  population  is 
ATL;   (b)   shown  that  clusters  of  HTLV-related  ATL  occur  in  the  Caribbean, 
the  United  States,   South  America,  and   elsewhere,  in  addition  to 
southwestern  Japan;   (c)   characterized  the  clinical    features  and  natural 
history  of  the  disease,  to   alert   physicians  to  the  staging   and   prognostic 
significance  of  HTLV-I  antibodies   in  their  patients,  and   (d)   suggested 
previously  unrecognized   indirect  mechanisms  for  HTLV-I  leukemogenesi s. 

Epidemiology  of  HTLV-I    Infection: 


West   Indies:     Recently  in  Jamaica  a   study  of  926  persons  including   patients 
without   hematologic  malignancies   seen  at  the  University  of  West  Indies   in 
Kingston,  a  population  of  normal    blood  donors,  and  a  childhood   school 
survey,   showed   an  overall    HTLV-I  antibody  prevalence  of  5.4%.     This 
prevalence  increases  with  age,  with  a  peak  prevalence  of  20%,  with  an 
approximately  equal   male  to   female  ratio   and   only  a  slightly  higher  rate 
in   females  older  than  40  as-  compared  to  males.     This  is   in  contrast  to 
Japan  where  the   rate  in  females  over  the  age  of  40  greatly  exceeds  that 
in  males.     There  was  no  obvious  geographic  clustering  within  Jamaica, 
consistent   with  the  widespread   distribution  of  ATL  cases   as  well.      In 
another   study,   preliminary   analysis   of  a   historic   population-based   survey 
of   87   individuals  over  the   age  of   65  from  one  geographic   area  does    suggest 
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that  there  is  a  higher  prevalence  in  females  than  in  males   in  this  group 
with   an   overall    seroprevalence  of  30%.      Interestingly,   other   factors   which 
correlated  with  antibody  positivity   in  the   historic   cohort   were  low  body 
weight,  low  weight  to  height   ratio,   and   self-reported  arthritis.     Further 
analysis  of  this  data  is  currently  in  progress. 

A  prospective  survey  of  mothers  and  their  offspring  vaccinated   for  measles 
is  under  analysis  to   evaluate  HTLV-I  household  transmission  and   the  question 
of  whether  HTLV-I  infection   influences  in  vivo  immune  response  to  new 
antigens . 

A  major  epidemiologic   focus  is  a   large  island-wide   serologic  survey  aimed  at 
screening  approximately  10,000  individuals.     This  study,   initiated   in 
collaboration  with  the  Jamaica  Ministry  of  Health,  will   develop  an   unbiased 
estimate  of  antibody  prevalence   in  the  normal    18-55  year  old  population.     The 
study  population  will    consist  of  all    persons  attending  mandatory  health 
clinics   in  each  Jamaican  parish  because  of  employment   in  the  food   industry. 
The  study  is  designed   to  evaluate  geographic  variation   in  the  antibody 
prevalence   in  Jamaica,  and   in  the  future  will    serve  as  the  basis  for 
identifying  a  cohort  of  HTLV-I  antibody  positive  and  negative  individuals   for 
a  case-control    study  of  risk   factors   for  infection  and   for  determining 
"intermediate"   health  outcomes  of  viral    infection  in   healthy  individuals. 

Other  surveys  are  under  way  to  extend  knowledge  of  the  possible  geographic 
variation  in  HTLV-I  seroprevalence  in  different  locales  of  the  Caribbean 
region.     Currently  under  analysis  is  a  cohort  of  2,000  sera  collected  as   part 
of  a  hepatitis  survey  in  Trinidad-Tobago.     This  study  provides  the  opportunity 
for  evaluating   risk   factors   for  positivity  by  occupation,   race,   and   sex  and 
relationship  of  positivity  to  other  infectious  diseases.     Of  particular 
interest   in  this   population   is  the   fact  that  the  population  is  equally  divided 
racially  between  blacks   and  Asians   and    to  date,  all   ATL  cases   in  Trinidad- 
Tobago  have  occurred   in   persons  of  African  ancestry.     Preliminary  analysis   of 
the   data   from  this   cohort    suggest  that  the  HTLV-I   antibody  prevalence   in  the 
population   is  approximately  5%,   similar  to  that   seen   in  Jamaica  and   Panama. 

A  historic   household   survey  of  Barbados  and  St.   Lucia,  collected   in  the  early 
1970s  by  Or.   Alfred   Evans   of  Yale  Medical    School,   is  being   tested   to 
investigate  the   seroprevalence   in   these   populations,   and   it  may   be   possible  to 
trace   study  cohort   members    for  retesting   to   determine  health  outcomes   and 
seroconversion/seroreversion.     A  serosurvey  of  Turks   and  Caicos  conducted   by 
the  Caribbean  Food    and    Nutrition   Institute   is  underway  with  specific   plans   to 
collect   additional    epidemiologic  data   and   sera  of   interest   to  HTLV-I  testing. 
An  ongoing   collaborative   study  in  Haiti   with  the  Cornell    Medical    School,  aimed 
primarily  at   studying   the   epidemiology  of  AIDS,   also   provides   an   opportunity 
for   investigating    risk    factors    for  HTLV-I  as  well;   and    sera   from 
lymphoreticular  neoplasms   are   also   being  collected    for  HTLV-I  testing. 
Preliminary  data   from   a  small    serosurvey  of  Puerto   Rico  document   a   relative 
absence  of  HTLV-I   in   that   population,   an   observation  that  may   suggest 
geographic   difference   in   seroprevalence. 

1614 


Z01CP05400-02   EEB 

Panama:     A  col  laborative  analysis  of  various  populations   in  Panama 
encompassing  over  2500  individuals  has  been  undertaken.     Preliminary  analysis 
demonstrates  an  overall    prevalence  rate  of  5.9%.     Unlike  Jamaica,  the 
prevalence  rate  by  age  is   rather  uniform,   ranging  between  5%  and  8%  without 
clear  age  specific   rise.     There  was  no  significant  difference  in  antibody 
prevalence  between  males  and   females.     However,  there  does   appear  to  be  a 
geographic   gradient   in  antibody  prevalence  ranging   from  approximately  1%  in 
the  southern   region  of  the  country,   to  5%  in  central    Panama,   to  10%  in 
the  northern  part  of  the  country  which  neighbors   Costa  Rica.     Epidemiologic 
features  of  the  various  Panamanian   populations  under  study  have  been 
investigated.     There  was  no  correlation  between  income  and   education  and 
antibody  positivity,  while  in  a  small    sampling,   preliminary  analysis  suggests 
that  the  rates  of  positivity  are  increased   as  a  function  of  household 
crowding.     HTLV-I  prevalence  appears  to  increase  with  increasing   number  of 
lifetime  sexual    partners,   supporting  the  hypothesis  that  male-to-female  sexual 
transmission  occurs.     The   finding  of  a  high   proportion  of  positives  in 
persons  with  recurrent  herpes   zoster-like  illnesses   suggests  a  possible 
immunosuppressive  role   for  HTLV-I  which  deserves  further  evaluation. 

HTLV-I  cross-reactive  antibodies  have  been   found  in   approximately  50%  of  50 
wild  caught  new  world  monkeys   indicating  the  possible  presence  of  a  closely 
related  virus   in  these  monkeys.     Lymphocytes   for  viral    culture  are  being 
collected   from  primates   from  this  region  to  determine  the  nature  of  the 
primate  virus  and   its   relationship  to  human  and  old  world  monkey  HTLV-I-like 
retroviruses . 

Venezuela:     Preliminary  results  of  surveys  of  sera   from  various   geographic 
areas   in  Venezuela   indicate  prevalence  rates   ranging   from  less  than  1%  to  over 
12%.     Although  the  populations   sampled  were  not  strictly  comparable,  there 
appeared   to  be   some  regional    variation,  suggesting   a  possible  association 
the  distribution  of  arthropod-borne  diseases  coincident  with  HTLV-I  antibody 
prevalence.     The  titer  of  HTLV-I  antibody  increased  with  age,  suggesting   that 
re-exposure  to  the  virus  or  continued  proliferation  of  viral -infected  cells 
provides  ongoing   antigenic  challenge,  while  the  more  or  less  uniform 
prevalence  by  age  group  suggests  that  new  infections  or   seroconversions  in 
this  population  are  rare. 

Africa:     A  survey  of  populations   from  southern  and  western  Africa 
demonstrated   broad  geographic  differences   in  their  rates  of  positivity.     The 
highest   rates  were  observed   in  equatorial   Africa,  but  the  populations  in  this 
survey  were  not   exactly  comparable,  so  these  data  must  be  viewed  as 
preliminary.     Furthermore,  a  high  rate  of  non-specific  reactivity  was  noted, 
due  possibly  in  some  part  to   the  co-existence  of  cross-reactive  retroviruses 
in  the  region,  as  well    as  a  documented  confounding  of  test  results  due   to 
hypergammaglobulinemia.     Very  high  rates  of  positivity  in  rel atively  young 
aged   study  subjects  were   noted,   approaching  25%  in  a   small    sampling    from 
Ibadan,   Nigeria.     Surprisingly,   the   proportion  of  HTLV-I   seropositive  cases 
among   non-Burkitt,   non-Hodgki n' s   lymphoma,   and   cases  with  ATL-like   features 
was   approximately  30%   in   contrast  to   the   reported   50  to   60%  occurrence   in 
newly  diagnosed   cases   in  Jamaica   and   southern  Japan.     These  data   raise  the 
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possibility  of  a  different  natural    history  for  HTLV-I  infection  in  this 
population,  a  hypothesis  to  be  evaluated   in  the  coming  year. 

In   a  community-based   survey   in   Ghana,   a   similarly  high   rate   in  younger 
individuals  and   increasing   prevalence  with  age  were  noted.     When  urban  and 
rural    populations  were  compared,  there  were  no  clear  distinguishing   features 
of  lifestyles  which  correlated  with  antibody  prevalence,  although  poor  social 
class  was   almost   universal.     There  was  a  correlation  between  HTLV-I  reactivity 
and   prevalence  and   titer  of  antibody  against  malaria,  consistent  with  either  a 
vector-borne   pattern  or  non-specific  polyclonal   B-cell    activation   associated 
with  HTLV-I  infection.     Systematic   population-based   surveys   are  now  underway 
in  Tanzania,  Kenya,   Zambia,   and  Nigeria,   and   follow-up  studies  are  being 
planned   in  Ghana. 

Okinawa:      Studies  of  patients  with  ATL  and  normal   controls  have  confirmed  that 
Okinawa  is  a  highly  HTLV-I  endemic   area  with  rates  of  positivity  approaching 
40%  in   some  older  normal    population   age  groups.     Results  of  one  study  have 
confirmed   the   strong   association  with  ATL,  a  non-significant   female  excess  in 
older  aged   study  subjects,   an   age  dependent   rise  in  antibody  prevalence  and 
titer,  and   a  strong   link  of  seropositivity  to   strongyloides   infection. 
Studies   in  Okinawa  suggest  the  possibility  of  HTLV-I  seroconversion   among  U.S. 
servicemen  stationed   there,  a  finding  with  possible  long-term  health 
consequences  that   is  being  further  evaluated. 

Hawaii :     A  collaborative  study  has  been  established  with  the  Kuakini   Medical 
Center  in  Honolulu  to  evaluate  HTLV-I  in  Hawaiian  Japanese.     Seroprevalence  in 
Okinawa  born  migrants  to  Hawaii   was  20%,  virtually  identical    to  the  19.6%  rate 
in  similarly  aged   first  generation  Hawaiian  born  Japanese  of  Okinawan  descent. 
In  contrast,  the  virus  was  virtually  absent   in  migrants  and   first  generation 
Hawaiian  born  from  an  HTLV-I  non-endemic   area  of  Japan  indicating   that  Hawaii 
per  se  is  not  an  HTLV-I  endemic  area.     Seroprevalence  increased  with  years  of 
residence  prior  to  migration  from  Okinawa  suggesting   environmental    co-factors 
in  Okinawa  itself  which  contribute  to   risk   for  HTLV-I  infection.     The 
offspring  of  migrants  had   a  significant  increase   in  seropositivity  with  age   in 
the  absence  of  an  obvious  environmental    source  for  exposure  raising  the 
possibility  that  virus  infection  can  exist  in  a  latent  phase   possibly  from 
birth,  with  subsequent   apparent   seroconversion   reflecting  an   actual 
reactivation  of  latent  virus  infection. 

Other  Surveys:     HTLV-I  antibodies  have  been  detected  in  normal    persons   from 
Sardinia,   Singapore,   Egypt,  Alaska,  and    in  non-lymphoid   cancer  patients  from 
Tunisia.     A  survey  of  over   150  laboratory  workers,   who   are  a   group  at   high 
risk   of  exposure  to   HTLV-I   has  documented   only  one  positive:      a  Jamaican-born 
glass  washer  whose  antibodies  to  HTLV-I  on   stored   sera  antedated  the  discovery 
of  HTLV-I   and   T-cel  1    tissue   culture  work   by  over  10  years.     A  detailed 
analysis   of  migrant   populations   to  the  United   Kingdom  documented   a  close 
correlation  of  HTLV-I  antibodies   to  ATL  cases,   the   long    latency  between 
migration   and  ATL  development   and   the   familial    clustering   of  HTLV-I 
antibodies . 
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Family  Studies  of  HTLV-I   Infection: 

A  study  of  the  distribution  and  determinants  of  HTLV-I  infection  in   families, 
especially  in  close   relatives  of  HTLV-positive  ATL  cases   is  underway.     To 
date,  25  families   from  the  U.S.,  Japan,  and  West   Indies  have  been 
ascertained.     The  prevalence  of  HTLV  antibodies   in  close  family  members   is  3 
to  4  times  greater  than  that   seen   in  the  corresponding  normal    population  in 
each  region.     Antibody  positivity  has  been  documented   in  the  mothers   of  all 
ATL  cases  tested   to  date.     Testing   for  immunogenetic  markers  and  cytogenetic 
abnormalities   is  currently  under  way.     Preliminary  analysis  of  the  HLA  data  in 
ATL  family  members  in   relationship  to  HTLV-I  antibody  suggest  that  there  is  no 
association  between  HLA  type   (including  the  B5  cross-reactive  group)   and 
disease  once  a   person   is   infected,   although  the  numbers  are  small.      In  the 
family  setting,  the  data  do  suggest  the  possibility  of  linkage  between  a 
genetic  marker  of  the  major  histocompatibility   locus  and  an  assumed  autosomal 
dominant   HTLV-I   susceptibility  locus   (although  the   lod   score  is  only   .803  and, 
therefore,  more  data  are  needed  before  a   final   conclusion   can  be  made). 
Further  studies   involving   the  development  of  suitable  HLA  reagents  to   pursue 
these  questions   in   an  HTLV  endemic   area,  Jamaica,  are  currently  under  way. 

HTLV-I   in  Blood  Donors: 

The  pattern  of  HTLV  distribution  is  similar  to  that  of  hepatitis   B.     We  are 
investigating  the   risk  of  blood-borne  HTLV  transmission  by:    (a)   defining   the 
prevalence  of  HTLV  serum  antibodies   in  blood  bank  donors;  and   (b)   establishing 
the   rate  of  HTLV-I  seroconversion  in  recipients  of  blood  products  from  HTLV 
seropositive  donors.     Recently,  large-scale  blood   bank  surveys  involving  over 
1500  U.S.  donors   have  been  completed.     Of  571   predominantly  Caucasian  blood 
donors  in  Burlington,  Vermont,  1%  were  positive,  with  the  rate  in   persons 
over  the  age  of  30  being   1.45%.      In  Birmingham,  Alabama,  of  639  donors   2.2% 
were  positive,  with  the  rate  in   persons  over  the  age  of  30  being  3.8% 
suggesting   a  slight  North  to  South  gradient  in  the  rate  of  positivity.      In 
Houston,   among  250  donors,  the  rate  of  positivity  was  2.8%,  with  4.23%  of 
donors  over  30  being   positive.     In  this  group,   recipients  were  surveyed   and 
none  were  documented  to  have   seroconverted.     Two  recipients  experienced   post 
transfusion  perturbations   in  HTLV-I  reactivity.     On  careful    analysis 
utilizing   alternate  technical    approaches,  these  suspect   seroconverters   proved 
to  be   false   positive  due  to  B-cel  1    alloantigen  reactivity  possibly  linked   to 
the  pregnancy-related  complications   for  which  they  were  transfused.      In 
Kingston,  Jamaica,  among  450  donors,  4.8%  were  positive. 

Immunogenetics  of  HTLV-I: 

In  a  previous   study,  HLA  typing  of  virus-positive  ATL  cell    lines  revealed  the 
presence   of  more  than  the   expected   number  of  HLA-A  and   B  antigens, 
particularly   antigens   of  the  HLA  B-5  cross-reactive   group.      During  the 
current  year,   this  observation  was   followed   up  by  evaluating   cord   blood   cells 
infected   by  cocultivation   in  vitro.     Reactivity  was   detected  on  these  cells 
with  a  monoclonal    antibody,   4D12,  which  detects  an  epitope  of  the   85  cross- 
reactive   antigen    series   as   well    as  with   human   heteroanti sera.      Expression   of 
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4D12  correlates  with  the  presence  of  HTLV-I  in  that  it  is  detectable   in 
virus-positive  but   not  virus-negative  cell    lines,   and  more  recently  in 
hamster- human  hybrids  where  the  4D12  expression  correlated   with  the   presence 
of  integrated  virus   and  not  the  presence  or  absence  of  the  HLA  chromosome  6  in 
the   hybrid  cell    line.     These   findings  raise  the  possibility  that  persons 
expressing  antigens  of  the  B5  group  may  have  increased  susceptibility  to  virus 
infection  and/or  development  of  disease.     Population-based   immunogenetic 
studies   are  being  planned  as   part  of  efforts  in  Jamaica  to   systematically 
explore  this  hypothesis.     These  and   related   immunologic   studies   provide  a 
model    for  evaluating  possible  etiologic  mechanisms  of  lymphoid  malignancy  or 
diseases  of  altered   immunity.     B-cel  1   lines   infected   by  HTLV-I  were  cultured 
from  two  ATL  patients.     4D12  expression  and  anti-TAC  antibodies  were  detected 
on  the  cell    surface  of  t'hese  virus-positive  B-cel  1   lines.     The  expression  of 
surface   immunoglobulins   represented  a  terminally  differentiated  phenotype 
resistant  to   further  growth.     However,  less  mature  B-cel Is   from  the  culture 
grew  and  expressed  this   phenotype  in   approximately  1/3  of  cells.     The  data 
suggest  that  B-  as  well    as  T-cells  are  infectable  with  HTLV  and   that  the 
expression  of  extra  HLA  reactivity  is  limited  to  the  virus-infected  cell. 

Cytogenetic  Studies  of  HTLV-I  Positive  Malignancies: 

Cytogenetic  analysis  of  tumor  tissue  from  cases  of  HTLV-I  associated  ATL  both 
in  the  United   States  and   in  Jamaica,  done  in  collaboration  with  Dr.  Rowley  in 
Chicago  and  Dr.  Whang-Peng  at  the  NIH,  have  shown  the  presence  of  chromosomal 
abnormalities   in  the  great  majority  of  cases,  although  (as  is  similar  to  the 
reports   from  Japan)   no  common  chromosomal    abnormality  is   seen   in  every  case. 
Cytogenetic   studies  of  cell    lines  established   from  those  patients  in 
comparison   to  the   fresh  tumor  tissue,  done  in  collaboration  with  Dr.   Nowel  1 
in  Philadelphia,   showed  that  while  the  fresh  tumor  tissue  almost  always   had 
chromosomal    abnormalities,  the  cell    lines  were  usually  chromosomal  ly  normal. 
This  may  have  implications  concerning  the  possible   relationship  of  the  above 
described  chromosomal    abnormalities  and  the  initial    events  of  transformation 
by  HTLV-I.     Future  efforts  will    focus  on  identifying   tumor  cells  with  specific 
translocations   for  molecular  studies  of  T-cell    receptor  rearrangements  and 
other  molecular  genetic   analyses. 

HTLV  Computer  Data  Base: 

Section   personnel    have  implemented  comprehensive  computer-based   systems  in 
support  of  this  and   the  HTLV-I  1 1  project.     The  existing  Family  Studies 
computer   system  was   readily  adapted   to  HTLV  studies,   even  though  the  HTLV 
project   is  considerably  more  complex.     Thus,  we  are  now  able  to   link  existing 
clinical    information   to   the  biologic   specimens.     The   inventory  management 
system  retains  the  ability  to  track  individual    specimens,  and   now  incorporates 
features  designed   to   facilitate  receipt  and  handling  of  larger  batches  of 
serum.      During   the   last  year,  over  70,000  samples  were  received,  disbursed, 
and   tested.     Data   from   several    assays   have   been   transferred    from  the 
laboratory  through  direct   computer  links,   and    statistical    evaluation  of 
their   sensitivity,   specificity,   and   reproducibility   are   being   performed   and 
monitored    in   conjunction  with  Biostatistics   Branch   statisticians.      In 
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addition,  a  system  for  data  entry,   editing,  and   analysis  has  been  established 
for  use  with  the   IBM  PC  and  is  presently  being   utilized  in  Jamaica  and 
Panama. 

The  Section   has  modified  the  automated  HTLV-I  data-base  and  biospecimen 
repository  systems  to   accommodate  the   special    requirements  for  AIDS/HTLV-I II 
research,   providing  the  ability  to  efficiently  track  specimens,   evaluate  new 
data  and   preserve  patient  confidentiality. 

PROJECT  2:     ACQUIRED   IMMUNODEFICIENCY  SYNDROME    (AIDS)   AND  HTLV-III 

AIDS  is  an  outbreak  of  highly  lethal    opportunistic  infections  and  Kaposi's 
sarcoma  that  first  appeared   in  homosexual   men  in  New  York  City  and  California 
in  1979.     Since  that  time  more  than  10,000  AIDS  cases  have  been  diagnosed,   and 
the  number  of  cases  has  doubled   in  each   subsequent  6-12  month  period.      In 
addition,   AIDS  has  been   identified   in  other  groups,   including  drug   addicts, 
Haitians,  hemophiliacs  and  transfusion  recipients,  heterosexual    partners   and 
children  of  risk  group  members  and   in   areas  of  tropical   Africa. 

The  Section   approach  of  interdisciplinary  clinical    and  laboratory  studies  in 
high-risk  groups  was  applied   in  order  to   assess  risk   factors   affecting   both 
the  overt  outcome  and  the  subclinical    immunologic  changes  that  antedate 
clinical    disease.     The  Section  had   in  place  both  the  epidemiologic   resources 
and  the  sophisticated   immunologic  laboratory  required   to  study  AIDS  at  the 
national    and   international    level    when  this  urgent  medical    problem  became 
manifest. 

Our  overall    strategy  has  been   to   identify  the  risk  factors   related   to  the 
occurrence  of  AIDS;  to  develop  a  repository  of  infomiation  and   biological 
specimens   for  testing  hypotheses   regarding  the  etiology,  early  detection  and 
prevention  of  AIDS;   and   to  examine  these  hypotheses  with  relevant  clinical, 
epidemiologic,   and  laboratory  tools  by  coordinating  diverse  resources 
available  at  NIH  and   elsewhere. 

Rather  than  attempt  to  duplicate  efforts   already  under  way  regionally  in   a 
number  of  university  and  medical    centers,  or  to  undertake  the  case-finding 
role  that  is  the  province  of  the  Centers   for  Disease  Control,  the  Section  has 
applied   strategies  traditional    for  EEB  studies.     We  selected   study  locations 
to   permit  comparisons  between  high, intermediate,  and  low  risk  areas,   and   to 
keep  survey  design  and   laboratory  test  procedures   as  comparable  as  possible. 
In  addition,   provisions   for  follow-up  have  been   implemented   to  study  the 
natural    history  and   outcome  of  the  study  cohorts,  as  defined   by  various 
exposure  measures.     This   approach  produced  a   unique  resource  of  banked 
biological    specimens   on  persons   in  different  risk  groups,   in  different 
localities,   and  at  different  times   in  the  course  of  the  outbreak. 

In  May  1984,   the   isolation   and   characterization   of  the  third  member  of  the 
human  T-cel  1    lymphotropic   virus   family  was   reported.     The  Section,  because  of 
a   longstanding   collaboration,   worked   closely  with  Dr.    Robert   C.   Gallo   and   the 
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Laboratory  of  Tumor  Cell    Biology   (LTCB)    (Project   No.   ZOl-CM-7150-01 ) ,   to 
further  assess  the  relationship  between  HTLV-III  and  AIDS.     Sera   from  various 
groups   from  our   repository  with  diverse   clinical    and    subclinical 
immunodeficiency   and  AIDS  and   related   conditions  were  tested   and    found   to  be 
positive  in   substantial    numbers,  while  historical    population-based   sera  from  a 
low-risk  AIDS  region   and   sera   from  AIDS  low-risk   foreign  countries  were 
negative.     These  data  were  analyzed   in  an  assessment  of  test  perfonnance 
characteristics   and  a   seminal    paper  published  by  our  group  documented  the  high 
sensitivity  and   specificity  of  the  first  generation  HTLV-III  antibody  test. 
These  data  and  a  substantial    time  commitment  by  Section  staff  were 
instrumental    in  moving   forward  the  Department  of  Health  and   Human  Services' 
objectives   for  the  implementation  of  a  reliable  blood  bank   screening  assay. 
In  this  regard.   Section  staff  played   a  major  role   in  developing   PHS  guidelines 
for  protecting  the  nation's  blood  supply  by  implementation  of  the  HTLV-III 
antibody  screening   assay.      In   addition,  we  helped  develop  guidelines 
concerning  recommendations   for  use,   interpretation,   and  the  understanding  of 
clinical    implications  of  seropositivity  as  determined   from  natural    history 
studies  conducted  by  our  group  (see  below). 

AIDS  and  Cancer: 

A  central    question  of  interest  to  NCI  is  the  relationship  between  AIDS  and 
malignancies.     While  the   relationship  between  AIDS  and   Kaposi's  sarcoma  is 
well    established,  other  malignancies,   particularly  the  non-Hodgkin's 
lymphomas,  have  also  been  reported  to  occur  in  the  AIDS-risk  groups.     To 
examine  these  relationships  on  a   statistically  sound  basis,  we  have  used  the 
NCI  Surveillance,   Epidemiology  and  End  Results  (SEER)   Program  to   undertake 
studies  of  cancer   incidence  among  never  married  young  men.     Results  available 
through  1982  document  an  enormous   increase   in  Kaposi's  sarcoma  in  the  AIDS 
high-risk  areas  while  the  magnitude  of  changes   for  other  malignancies   in  SEER 
areas   is  small    or  absent.     These  data  argue  that  some  of  the  antedotal    reports 
of  AIDS-associated  malignancies  may  be  spurious  or  that  additional    person- 
years-at-risk  will    need   to  be  accumulated  to  detect   significant  trends.     Other 
than  Kaposi's   sarcoma,   Burkitt's-1 ike  tumors  were  the  only  tumors  occurring 
at  a  significant  excess,  and   even  this  was  only  marginally  more  common  than 
expected.     As  an  outgrowth  of  this  work,  a   sophisticated  computerized   system 
has   been  developed  to   allow  for  continued  monitoring  to  define  and   quantify 
the  emergence  of  cancer   trends   in    sentinal    populations   followable  through  the 
SEER  registries.     Thus,  as  new  antedotal    leads  are  reported,  an 
epidemiological ly  quantifiable   system  is  in  place  to  verify  and   track  the 
impact  of  these  emerging  cancers   in  relationship  to  AIDS. 

Cohort  Studies   of  Healthy  Populations   at  Risk  of  AIDS 

Within  months  of  the   first   reported   cases   of  AIDS  in   the   spring   of   1981, 
Section   staff  developed   a   series   of  prospectively  defined    cohorts  among 
healthy  at-risk   study   subjects.    These  cohorts   were   established   to   provide   a 
base    for  accessing    risk   factors   and   outcomes   associated   with  the   putative 
etiologic   agent   of  AIDS.     With   the  discovery  of  HTLV-III,   this   bank   of 
biologic    samples   and   epidemiologic   data  have  served   as   a   key   resource   for 
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proving  the  etiologic   link  of  HTLV-III  to  AIDS;  the  nature  of  the  spectrum  of 
HTLV-III  related  outcomes;  and  the  natural    history  of  virus   infection  and   risk 
for  AIDS  among   seropositives. 

Danish  Homosexual   Cohort:      In  November  1981,  259  homosexual   men   in  Denmark 
were  interviewed.      In  March   1982,  a  cohort  of  80  men  classified   as  cases 
(based  on  nitrite  use  or  travel    to  the  U.S.)  or  matched  controls  who   lacked 
these  exposures,  were  recontacted   and   phlebotomized.     The  longitudinal    study 
of  this  cohort   has  continued,  with   follow-up  interview  and  clinical    data  and 
laboratory  specimens   collected   in  an  ongoing   fashion  at  yearly  intervals. 
Analysis  of  HTLV-III  serology  in  this  cohort  documented  that  the 
seroprevalence  of  HTLV-III  antibody  positivity  was  9%  in  the  Danish  cohort   in 
1981,   and  that   seronegative  cohort  members  have   seroconverted  at  a  rate  of 
approximately  1%  per  month.     The  major  risk  factor  for  seropositivity  among 
cohort  members  was  contact  with  homosexuals   from  the  U.S.  suggesting   secondary 
spread  of  the  agent   from  the  U.S.  to  Denmark.     A  large  number  of  homosexual 
partners  and  anal    receptive  intercourse  are  additional    risk   factors   for 
seropositivity.     Clinical   AIDS  developed   in  9%  of  the  seropositive  cohort  over 
a  32  month  period.     Lesser  clinical   manifestations  of  immunodeficiency  were 
also  detected   in  20%  of  seropositives.     In  one  cohort  member,  a  decline  in 
antibody  titer  was  a   preclinical    harbinger  of  AIDS  suggesting  that  antibody 
titers  may  have  prospective  significance. 

New  York  and  Washington,  D.C.  Male  Homosexual   Cohorts:     Cohorts  of  healthy 
homosexuals  from  New  York  and  Washington,  D.C.   numbering  250  men  have  been 
characterized  clinically,  demographically,   and  immunologically  and   followed 
prospectively  at  yearly  intervals.     Detailed  analyses  showed  that  (a)    low 
helper  T-cell    counts  were  more  common   in  New  York;   (b)   low  helper  T-cell 
counts  apparently  could  be   "acquired"   by  Washington,  D.C,  men  through 
homosexual    contacts   in  AIDS  endemic  areas;  and   (c)   low  helper  T-cell   counts 
were  closely  associated  with  receptive  anal    intercourse.     The  observations   are 
directly  attributable  to  HTLV-III  indicating  that  altered  T-cell    subsets  are 
one  manifestation  of  immunoablative  retroviral    infections.      In  addition, 
studies  of  these  cohorts  document  that  HTLV-III  infection  is  significantly 
more  common  in  frank  AIDS,   in  "lesser  AIDS,"   and   in  the  lymphadenopathy 
syndrome  than   in  unaffected   homosexual   men   and  that  HTLV-III  infection  is 
strongly  correlated   to   suppressed  T-cell    subsets.     HTLV-III  exposure,  thus, 
serves  to  provide  a  unifying   framework  for  defining  the  spectrum  of  AIDS- 
related   immunodeficiency  states. 

Prospective  follow-up  of  these  cohorts  has  documented  that  12%  of  the  HTLV-III 
positive  men  in  the  Washington  cohort  and  20%  of  the  HTLV-III  positive  men  in 
the  New  York  cohort  have  developed  clinical   AIDS  while  an   additional    15%  to 
30%  have  developed   lesser  manifestations  of  AIDS. 

Taken   as  a  whole,  the  data   from  this  cohort   strongly  argue  that  HTLV-III  is 
the   underlying   etiologic   agent   of  AIDS;   a  conclusion  supported   by  the  observed 
seroconversion   and   subsequent  development  of  AIDS  in   study   group  members   and 
the  observation  that  AIDS  only  develops  in  seropositive  study  subjects. 
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Studies  on   Hemophiliacs:      In   late  1982,   a  cohort   of   50  hemophiliac   patients, 
two   of  whom   had  AIDS,   was   evaluated   immunologically  with  compilation   of  their 
lifetime  exposure  to  concentrated   plasma  clotting   factors.     Depressed 
helper/suppressor  ratios  were  observed   in  20%,   and   preliminary  analysis 
demonstrated   a  correlation  between  the  number  of  clotting   factor  transfusions 
and  low  ratios.     This   suggests  a  dose-response  relationship  to  a  blood-borne 
pathogen   in  the  etiology  of  the   Immune  dysfunction  in  hemophiliacs. 
Subsequently,  we  have  documented   for  the  first  time  that  HTLV-III   Infection   is 
most  closely  related  to  Factor  VIII  concentrate  therapy,  with  over  70%  of  such 
patients   being  antibody  positive.      rh1s   r1 sk  Is  much   less   prominent  in  those 
with  Factor  IX  deficiency,   a  finding  which  correlates  with  the  much  less 
frequent  occurrence  of  AIDS  In  that  clinical    group.     Using  stored   serum 
samples   from  cohort  members  dating  back  to  the  mid   1970s,  we  have  demonstrated 
that  the  earliest  HTLV-III   seroconversion  occurred   in   1979  and  that  the 
majority  of  hemophiliacs   seroconverted   during   1981   and   1982.      /Vnong   10  pre- 
1981   seroconverters,   all    have  either  generalized  lymphadenopathy  and/or 
subclinical    Immunologic   perturbations,  while  those  seroconverting   after  1981 
had   such  abnormalities   in  20%.     These  data  emphasize  the  concept  that  HTLV-III 
infection  is  an  ongoing   immunoablatlve  process  with  a  long   latent  period  to 
clinically  detectable  outcome. 

Studies   undertaken   among  European   hemophiliacs  have   found  simlliar  results. 
Prevalence  of  seroposltivity  was  about  as  high  as  in  the  U.S.   hemophiliac 
population   among  those  using  commercial    factor  VIII  concentrate  preparation 
(which  is  made  from  U.S.   sources).     The  virus  appeared   to  be  introduced   into 
European   hemophiliacs   about  1980.     We  have  demonstrated  spread   from  1  male 
hemophiliac  to  a  female  sex  partner,  possibly  related   to  anal    sexual 
intercourse. 

Preliminary  results   from  HTLV-III  culture  and   serologic  studies  of  the  wives 
of  hemophiliacs   suggest  that  antibody-negative  HTLV-III  Infection  may  be  both 
highly  prevalent   (at   least  10%)   and   persistent   for  years   in  these  women. 
Attempts  to  evaluate  the  HTLV-III  culture  methods  for  sensitivity  and 
specificity  and  to  reproduce  and  expand  these   findings  in  other  populations 
(household  contacts,  laboratory  workers)   are  in  progress. 

Parenteral   Drug  Users:     The  Family  Studies  Section   has   signed  a  Memorandum  of 
Understanding  with  the   National    Institute  on  Drug  Abuse   (NIDA)   detailing 
collaborative  efforts  on  the  drug  user  risk  group.     A  questionnaire 
emphasizing  the  ascertainment  of  detailed  drug  use   histories  was  developed   and 
tested.     Collaborations  with   investigators   in   regions   of  high  and   low  AIDS 
prevalence   have  been  established.     The  Section  has  been  issued   a  Certificate 
of  Confidentiality   from  NIDA  for   its  AIDS  studies,   providing   our  study 
subjects  with  the  most   rigorous   legal    protection  available   for  research   on 
sensitive  data  about   illegal    activities. 

In   1982,   35   parenteral    drug   users    from  a  methadone  detoxification   program  and 
35  parenteral    drug  users   hospitalized    for  soft-tissue   infections    in   New  York 
were  characterzi  ed   Immunologically   and   clinically.     Analysis   of   sera    from  1982 
indicates   significant    serologic    reactivity   for  antibodies   to   HTLV-I,   -II,   and 
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-III.     The  HTLV-III  seropositivity  rate  was  strongly  associated  with  and 
consistent  with  the  tendency  to  share  needles  with   persons  of  the  same  race  in 
this  rather  segregated   community.     The  rates  of  HTLV-I  and-II  seropositivity, 
while  controlling   for  race  and  HTLV-III  status,  were  higher  in  the  soft  tissue 
infection  group  compared   to  the  detoxification  group,   suggesting   a  possible 
role   for  HTLV-I  and  -II  in  the  development  of  immune  deficiency  states.     Our 
Section  is  now  engaged   in  following  these  study  participants  as  part  of  a 
longitudinal    cohort   study.     One  HTLV-III   seropositive  detoxification   program 
individual    is  known  to   have  died   of  AIDS,  and   another  seropositive  died   of 
interstitual    pneumonitis,   presumably  AIDS  related. 

Whereas  29%  of  AIDS  cases  nationally  have  a  history  of  parenteral    drug  use, 
53%  have  such  a  history  in  New  Jersey.     The  case  distribution  is 
geographically  clustered   about  a  Jersey  City/Newark/New  York  City  epicenter. 
The  Family  Studies   Section  designed   and   completed   a  seroepidemiologic   study  of 
nearly  1,000  parenteral    drug  users   in  New  Jersey  to  examine  risk   factors   for 
HTLV-III  exposure,  in  collaboration  with  NIDA  and  the  New  Jersey  State 
Department  of  Health   (NJSDH).     Preliminary  analyses  indicate  1)  a   parallel 
between  HTLV-III  and  AIDS  distribution,  further  strengthening  the  association; 
2)  that  more  frequent   parenteral    drug  use  in  the  preceding  year  was 
significantly  associated  with  a  higher  rate  of  HTLV-III  seropositivity;   and   3) 
that   female  drug  users  were  at  least  as  likely  as  males  to  be   seropositive. 
The  cohort  will   be  prospectively  evaluated   for  the  development  of  AIDS, 
including  periodic   follow-up  with  the  drug  programs   involved,  as  well   as 
matching  by  NJSHD  against  their  AIDS  registry. 

Investigation  of  the  spouses  of  index  subjects  will   constitute  a   separate  but 
related   study  designed   to   explore  risk   factors   for  heterosexual    transmission 
of  HTLV-III.     Maternal /infant  transmission  will    also  be  investigated  as   part 
of  planned   collaborative  studies   involving  predominantly  IV  drug  using 
populations  at  the  State  University  of  New  York,   Downstate  Medical   Center,   in 
collaboration  with  investigators   for  the  National    Institute  of  Child  Health 
and  Human  Development. 

Comparative  Cohort  Studies: 

The  five  established  cohorts  (homosexual   men   in  Denmark,   New  York,  and 
Washington,  hemophiliacs,  and  drug  users)   have  been  evaluated   for  the 
development  of  AIDS  and   related  conditions.     The  cumulative  incidence  of  AIDS 
was   11%  among   HTLV-III  seropositive   individuals  within   32  months  of   follow-up 
and   ranged   from  4%  in  the  drug  users  to  20%  in  the  New  York   homosexual   men. 
The  latter  group  had   a  significantly  higher  cumulative  incidence  of  AIDS  than 
the  other  groups  combined   (4-12%).     The  reasons   for  this  higher  rate  could 
include  cofactors   (5  cases  of  Kaposi's  sarcoma  in  New  York  homosexual    men  vs. 
none   in  the  other  cohorts)   and/or  longer  time  at   risk,    particularly  since  New 
York  homosexual    men  are  at  one  of  the  original    epicenters   of  AIDS   in  the   U.S. 

Health  Care  Worker  Studies: 

The  Family   Studies   Section   is   conducting  a   serologic   assessment   of  HTLV-I 
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exposure  among  LTCB  and   FSS  workers   in  an  ongoing   fashion.     With  the  discovery 
of  HTLV-III,   testing   for  this  agent  as  well    is  being  undertaken.     No  worker 
was   positive   for  HTLV-III  antibodies.     One  person  from   an  HTLV-I  endemic 
region  was   positive  for  HTLV-I,  but  on  banked   sera,  this   positivity  antedated 
research  studies  of  retroviruses  by  the  laboratory  where  she  worked. 
Prospective  follow-up  with  extensive  provisions   for  the  protection  of 
confidentiality  and   privacy  of  study  subjects  are  in  progress. 

Oownstate  Medical   Center,   Brooklyn,   New  York,   is  a  large  city  hospital   with 
extremely  intensive  exposure  of  workers  to  AIDS  patients  (over  300 
hospitalized   in  the  last  3  years)  as  well    as   seropositive  risk  group  members. 
In  the   summer  of  1984,  a  collaborative  effort  to   assess  risk  of  retroviral 
infection  was  begun.     Preliminary  data  confirm  the   finding  of  a  low  risk   of 
transmission  of  HTLV-III  in  the  patient  care  setting. 

International   Studies 

AIDS  is  an  emerging   international    problem  and,  as  outlined   above,  one  of  the 
earliest  cohorts  assembled  was  developed   in  Denmark.     Section  staff  have  been 
instrumental    in  discerning   international    patterns  of  AIDS  spread  and,   in 
particular,  the   link  of  AIDS  in  some  African  populations. 

Studies  in  Africa:     The  focus  of  our  studies   in  Africa  has  been  HTLV-III 
seroepidemiology  in  normal    populations  of  Kenya  and  Zaire.     We  have 
demonstrated  a  surprisingly  high  prevalence  of  ELISA  seropositivi ty   for 
HTLV-I,  HTLV-I  I,  and   HTLV-III  among   healthy  subjects.     There  is  marked 
regional    variations  that  corresponds  to  malaria   incidence.     We  are  currently 
exploring  the  specificity  of  the  observed   reactions   in  the  ELISA  and   other 
tests   for  retroviruses.     We  have  also   investigated  the  biology  of  African 
Kaposi's  sarcoma.     There  is  no  evidence  of  either  HTLV-III  involvement  or 
immunosuppression   underlying  the  occurrence  of  the  endemic   form.     Data 
elsewhere  suggest,  however,  that  HTLV-III  and   associated   immunodeficiency  may 
be   involved   in  the  aggressive   form  of  Kaposi's   sarcoma  emerging   in   some 
populations.     Our  studies   indicate  no  role  for  either  cytomegalovirus   (CMV)   or 
Epstein-Barr  virus   (EBV)   in  endemic  Kaposi's   sarcoma.     Studies   to  determine 
the  clonal  ity  of  endemic   Kaposi's  sarcoma  are  underway  utilizing  molecular 
genetic  approaches  on  materials  collected  in  cases  as   part  of  ongoing  research 
field  studies. 

Studies  on  Haitians 

In   the   summer  and    fall    of  1984,   the  Family   Studies   Section   in  conjunction   with 
Dr.   Sheldon  Landesman  and   colleagues  of  the  Downstate  Medical    Center  in 
Brooklyn,   New  York,   assessed  the  role  of  HTLV-III  exposure  in  Haitians  with 
AIDS  and   also   among   Haitian   immigrant   controls  who   came  to   health   fairs    in 
New  York   City.     All    the  Haitian  AIDS  cases   had  HTLV-III  antibodies 
strengthening   the   association  of  this  virus  with  AIDS.      None  of  the  controls 
from  the   normal    Haitian   population   had   evidence  of  HTLV-III  antibody,    in 
contrast   to   seroposi tivi ty   rates    in   excess  of   50%   for  parenteral    drug   users 
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and   homosexual   men  in  New  York  City.     Based   in  part  on  results  of  these 
studies,  PHS  officials  removed  Haitians   from  AIDS  risk  group  classification. 

EEB  has   also  been   actively  involved   in  a  collaborative  study  of  HTLV-III  and 
AIDS  in  conjunction  with  an  NIH  grantee.  Dr.  Warren  Johnson  of  Cornell   Medical 
School.     Results  of  a  case-control    study  of  AIDS  cases,  their  family  members' 
and   friends'    risk   factors   for  positivity  in  addition  to  bisexuality  include 
promiscuous   heterosexual   contact,  blood  transfusion,  needle  exposure  and 
perinatal    exposure.     Current   studies  are  aimed  at  evaluating   interaction  among 
the  various   risk   factor  parameters  in  an  attempt  to  quantify  the  level    of  risk 
associated  with  these   factors. 

Trinidad  and  Jamaica: 

Because  of  our  ongoing   studies  with  the  University  of  West   Indies  campuses  in 
Trinidad  and  Jamaica,  we  have  been  asked   to   assist  in  the  evaluation  of  HTLV- 
III  infection   in  these  HTLV-I  endemic  areas.     Unlike  HTLV-I  which  appears  to 
be  a  longstanding   and  widespread  virus  in  these  areas,  HTLV-III  is  newly 
introduced,  with   seropositivity  and  clinical   AIDS  confined   so   far  to  known 
risk  group  members.     As  in  other  low  rate  areas,  the  major  risk   factor  for 
seropositivity  appears  to  result   from  homosexual   contact  with   persons   from 
AIDS  areas. 

Immunogenetic  Marker  of  AIDS 

Follow-up  on  evidence  that  HLA  type  0R5  may  be  a  risk   factor  for  Kaposi's 
sarcoma,  we  have  performed  HLA  typing  on  NIH  Clinical    Center  AIDS  patients. 
Preliminary  analysis  shows  that  0R5  is  excessive  not  only  in  Kaposi's   sarcoma 
but   also   in  other  AIDS  patients.     Moreover,  the  newly  recognized   HLA 
specificity  MB2  appears  to  be  even  more  closely  associated  with  AIDS  than  is 
DR5. 

Non-HTLV  Virus  Studies: 

Epstein  Barr  Virus   (EBV)   and  Cytomegalovirus   (CMV)   Studies 

As   part  of  AIDS-related   studies,  the  relationship  between  HTLV-III  infection 
and   EBV  and  CMV  has  been  investigated;   so   far,  no  effect   has  been  seen. 

In   addition,  we  have  undertaken   studies  on  the  biology  of  Kaposi's   sarcoma 
in  Africa  with  a  particular  focus  on  the  possible   role  of  CMV.     No 
differences   in   antibody  status  or  in   integrated  genomic  CMV  have  been   found 
to  date  but   additional    studies   are  in  progress. 

As  part  of  ongoing  studies  on  Burkitt's  lymphoma,  a  tumor  associated  with 
the  EBV,  we  have  extended  the  HLA  typing  studies  on  cases  and  controls  in 
Ghana  and  continue  to  observe  the  earlier  reported  excess  of  DR7  in   cases. 

In  a   study  comparing  the. i ncidence  of   hepatoma  with  the   prevalence   of 
hepatitis   in  both  Greenland   and   Denmark,   we  were  able   to   confirm  that 
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Greenland  is  an  area  of  high  hepatitis  infection  and  high  carrier  rates. 
Despite  this,  and  in  conflict  with  the  hypotheses  relating  hepatitis  and 
hepatoma,  we  found   no  excess  of  hepatoma  in  the  Greenland   population. 

Significance  to  Biomedical   Research  and  the  Program  of  the   Institute: 

The  discovery  of  the  first  human   leukemia  virus  and  the  pioneering  studies  by 
Section  personnel    documenting  the   relationship  worldwide  to  certain  forms  of 
lymphoid  malignancies   provides  the   first  direct  evidence  that  an   exogenous 
retrovirus  is  etiological ly  linked  to   human  cancer.     Studies  of  this  virus  and 
its   relationship  to  human  disease  provide  a  model    system  for  investigating 
direct  and   indirect  mechanisms  of  human  carcinogenesis  using   easily 
quantifiable  measures  of  virus  exposure  and  powerful    tools  of  molecular 
biology.     The   fact  that  a  minority  of  exposed   persons  develop  cancer  provides 
an  opportunity   for  dissecting  modifying   factors   in  the  malignancy  process 
using  epidemioloic  techniques.     The  recent  discovery  that  a  member  of  this 
retrovirus   family,   HTLV-III,   also  has   immunosuppressive  potential    as  the 
putatives   in   family,   HTLV-III,  also   has   immunosuppressive  potential    as  the 
putative  etiologic   agent  of  AIDS  has  clear  public  health  implications. 
Furthermore,  the  mechanism(s)   by  which  this  agent  predisposes  to  cancer 
provides  a  clear  opportunity  for  precisely  quantifying  the  role  of 
immunosuppression  in  cancer  risk,   as  well   as  exploring  the  etiologic 
relationship  of  HTLV-III  to  Kaposi's   sarcoma.     Thus,  the  emerging   family  of 
retroviruses   provides  a  rich   resource  for  understanding  models  of  human 
cancer  etiology. 

Proposed  Course: 

The  Family  Studies  Section  has  experienced  a  realignment  in   scientific  and 
administrative  structure  aimed   at  maintaining   a  strong   program  area  in  host 
factor  studies  and  developing  an  organized  and  comprehensive  program   focusing 
on  the   rapidly  changing    field  of   retrovirus  epidemiology.      In   the  near 
future,   further  development  of  new  resources   to  support  these  areas  will    be 
implemented  through  targeted   staffing  efforts  and  development  of  support 
contracts.     The  application  of  in-depth  multidi sciplinary  approaches   to 
cancer  etiology  studies  will   continue  to  be  the  underlying   philosophy  applied 
to  Section   activities   in   all    program  areas.     Thus,  the  experience  and 
expertise  of  senior  staff  will    be  utilized   across  program  areas   particularly 
in   providing   scientific  consultation. 

Studies   of  HTLV-I  have   primarily   focused  on   hypothesis-generating  and 
descriptive  studies   that  have  led   to  the  fomulation  of  testable   hypotheses. 
Thus,   although  there  will    continue   to   be  a  major   focus  on   descriptive   studies 
aimed   at   further  quantifying   the  distribution  of  the  virus,   this  effort   will 
be  bolstered   by  newly  developed  contract   resources   to   systematically  target 
such   efforts  with  more  in-depth   information  collection.      In   addition,   a  large 
number  of   recently  defined   available   serum  collections  will    be   selectively 
surveyed    for  informative   samples    for  testing.      A  number  of  analytic    studies 
are   recently   underway  or   planned   as   well.     Through   research  contracts   in   the 
viral    endemic   areas   of  Jamaica,   Trinidad,   and    Panama,   a  case-control    study  of 
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HTLV-I  infection  in  relation  to   lymphoid  malignancy  has  been  implemented   and 
is   in  the   second  year  of  case  recruitment.     This  three-year  study  will    attempt 
to  define  parameters   relevant  to  the  carcinogenesis  process  as  well    as  attempt 
to  understand  circumstances  of  viral    infection  through  a  questionnaire 
interview  and  multidisciplinary  laboratory  study.      In  parallel    with  this  are 
population-based   studies   in  these  HTLV-I  endemic  areas  aimed  at   investigating 
factors  associated  with  viral    infection.     In   addition,  other  analytic  efforts 
will    focus  on   investigation  of  unique  migrant  populations   from  high-  to  low- 
rate  viral    areas   under  a  research  contract  with  Kuakini   Medical    Center  in 
Hawaii    and  the  University  of  Hawaii    campus  in  Okinawa. 

AIDS  studies   have  been   reoriented  to  focus  on  better  understanding  the 
relationship  of  HTLV-III  exposure  in  the  disease  process.     Previously  planned 
analytic   studies  of  various  high   risk  groups,   particularly  parenteral    drug 
users,  and   selected   homosexual    cohorts,  have  been  restructured   to  take 
advantage  of  this  new  discovery.     The  major  focus  of  such  studies  will   be 
aimed  at  defining  the  natural    history  of  the  virus  and   its  end   points  and   the 
cofactors  that   predispose  to  various  outcomes.     A  particular  emphasis  will    be 
on  the   relationship  of  this  exposure  to  malignancy,   particularly  Hodgkin's 
and  non-Hodgkin's  lymphoma  and  Kaposi's   sarcoma. 

An  analytic  study  of  T-cell    subsets,  a  marker  previously  associated  with  AIDS 
and  more  recently  to  HTLV-III- exposure,  will   be  completed   in  a  population- 
based   sampling  of  normal   Washington,  D.C.   residents  to  better  quantify  other 
cofactors  of  this  outcome.     The  opportunity  to  characterize  the  distribution 
of  various  types  of  HTLV,   particularly  HTLV-III  in  African   populations  at 
risk  for  Kaposi's  sarcoma  and  AIDS,  will   be  explored   as  a  method   for 
understanding  the  natural    pattern  of  infections  and   interactions  of  various 
viral    subtypes   in  populations   sharing  multiple  exposures  to  various 
retrovirus  types.     This  should  aid   particularly  in   helping  to  understand  the 
natural    history  of  retroviruses   in  relationship  to  disease. 
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ANNUAL   REPORT  OF 

THE   RADIATION   EPIDEMIOLOGY   BRANCH 

NATIONAL  CANCER    INSTITUTE 

October  1,    1984  through   September  30,   1985 

This   is  the   second   annual    report  of  the  Radiation  Epidemiology   Branch,   which 
was  created   in   February  1984.     The  objectives  of  the  Branch  are  to   identify 
and  quantify  the  risk  of  cancer  in   populations   exposed   to   ionizing   radiation, 
alone  or  in  combination  with  cytotoxic  drugs,   and  to  explore  and   fonnulate 
models  of  radiation  carcinogenesis  that  may  help  define  basic  mechanisms  of 
cancer  induction,   including  the   integration  of  experimental    findings  with 
epidemiologic  observations.     No  personnel    changes   have  occurred  during  this 
past  year.     However,   the   Branch  continues   to   attract   visiting    scientists   from 
a   number  of  countries    for   relatively   short   periods   of   intense  collaboration. 
This   past  year,  visiting   scientists  have  come  from  Japan,   Sweden,   Denmark, 
England,   Canada,    Israel,   and  the  People's   Republic  of  China. 

RESEARCH  PROGRAM: 

Studies  of  populations   exposed  to   ionizing   radiation   are  being  conducted   to 
strengthen  the  quantitative  basis   for  risk  estimation,  especially  at   low 
doses,   to   improve  understanding  of  the   role  of  host  and  environmental    factors 
on   radiogenic  cancer  risk  and   to   provide   insights   into  carcinogenic 
mechanisms.     An   immediate  practical    need   is   for  risk  estimates  on   which  to 
base  decisions  about  the  use  of  nuclear  and    radiological    technology  in 
medicine  and    industry. 

Medical   Exposure  Studies:     Studies  of  populations   exposed   to  medical 
irradiation  have  great  potential    for  quantifying   late   radiation  effects 
because   (1)   exposures  can   usually  be  accurately  estimated,   (2)    nonexposed 
patients   are  often   available  for  comparison,   (3)   useful    information  on  other 
risk   factors  can   frequently  be  obtained   from  existing  records,   and   (4)   medical 
facilities  often   follow  patients   for  long   periods  of  time  after  treatment. 
The  only  evidence  that  a  cancer  can  be   induced   by   ionizing   radiation   for 
relatively  insensitive  tissues  comes   from  patient  populations  given   high-dose, 
partial    body,  therapeutic   irradiation.     For  other  sites,  the  best   evidence  on 
low-dose   risk  comes   from   populations   given  multiple,   low-dose,   diagnostic 
irradiation  resulting   in   high  cumulative  exposures. 

A  case-control    study  was   conducted   in  a   population   of  over  32,000  twins   born 
in   Connecticut   to   evaluate  cancer   risk   from   prenatal    x-ray  exposure.      Twins 
were  chosen   for  study  because  the  likelihood   of  medical    selection  bias  would 
be   reduced,    i.e.,  most  mothers   were  x-rayed   because  of  a   suspected    twin 
pregnancy  or  to  determine   fetal    positioning   prior   to  delivery,    and   not    for   any 
medical    condition   that   could   predispose   to   childhood   cancer.     A  two-fold 
excess   risk   was   associated   with   prenatal    x-ray,   suggesting   that   the 
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association   is  due   to   radiation    rather   than   the    indications    for   pelvimetry.      A 
feasibility   study   to  conduct  a   similar   investigation   of  over  100,000  twins    in 
Sweden   was   also   successfully  completed,   and   a  case-control    study  was    initiated 
which  will    include  approximately  100  cases   of  childhood  cancer. 

An    international    study  of  cervical    cancer   patients,    including   over  200,000 
women   treated    by   radiation  or   surgery,    is   nearing   completion.      For  the   first 
time,   radiation   regimens   used   to  treat  cervical    cancer  patients   were   found  to 
be  associated  with  a   small,  but   significant,   increased    risk  of  leukemia.     This 
small    risk   for  leukemia  may  have  been  associated  with  low  doses   of  radiation 
absorbed   by  bone  marrow  outside  the   pelvis,   since  bone  marrow  in  the   pelvis 
was   probably  destroyed  or  rendered   inactive  by  the  very  large  therapeutic 
exposures.     Large  radiation  doses  did   not  dramatically  alter  the   risk  of 
developing  other  second  cancers,   and  at  most  only  about  5%  of  3,300  second 
malignancies  could  be  attributed   to   radiation.     Second   cancers   found   to  be 
associated   with   radiation   included  the  bladder,   rectum,   uterine  corpus,   ovary, 
small    intestines,  bone,  connective  tissue  and  multiple  myeloma,   but   not 
stomach,   colon,   liver   and   gallbladder,  melanoma   or  chronic   lymphocytic 
leukemia,  despite  substantial    exposures.     Ovarian  damage  caused   by  radiation 
may  have  been   responsible   for  a  low  breast  cancer  risk,   which  was   evident   even 
among   post-menopausal    women.     After   a  minimum   latent   period   of  about   10  years, 
the  expression   period   for  radiation-induced   solid  tumors  appeared   to  continue 
to  the  end  of  life.     Radiation-induced   cancers  did   not   tend   to  occur  earlier 
than  other  naturally  occurring  cancers.     Women   under  30  or  over  50  years   of 
age  when   irradiated  were  at  greatest  absolute   risk   for  cancer  induction.     A 
small    excess  of  thyroid  cancer  was   possibly  associated  with   relatively  low- 
dose  exposure,  but   second   cancers  of  other  sites  that   received    relatively  low 
doses  of  radiation  were  either  not   increased   beyond   expectation  or  were 
elevated  due  to  exposures  to  other  strong   risk   factors   such  as  cigarettes  or 
alcohol.     Ongoing   investigations   include  case-control    studies   with   individual 
dosimetry  determinations,   and   chromosome,   hormone,   and   pathology 
investigations. 

Several    studies  of  childhood   irradiation   are  being  conducted.     The  minimal 
confounding   effect   of  other  carcinogenic    influences,    such   as   smoking   or 
occupation,   and  the   possible  greater  susceptibility  of  young   people  to 
environmental    carcinogens,   enhance  the   chance  of  detecting    increased    risks   due 
to  therapy.      The   study  of  3,000  children   treated    for   lymphoid   hyperplasia   with 
radiation   or   surgery   in   Boston   is   nearing   completion.      Physical    examinations 
had   been   performed   on  more   than   1,000  patients   to  determine  more   accurately 
the   risk  of  thyroid    nodules,   and   to   account    for  the   potential    detection   bias 
in   previous   studies   where  only   radiation-exposed    persons   were    screened. 
Preliminary  analyses   indicate   an   excess   of  both   thyroid    cancer   and    nodules    in 
the   exposed   population.     A  further   follow-up   of  10,000  children    irradiated    for 
ringworm   of  the   scalp   in   Israel,   and  15,000  matched   comparison   persons, 
revealed   an   excess   of  thyroid   cancer   and   thyroid   nodules    following   doses   on 
the   order  of  nine   rads,   as   well    as   elevated    risks   of  brain   tumor   and    leukemia. 
A  biochemical    epidemiologic   study   has   been   developed   to   evaluate   whether   the 
risk   of  thyroid   cancer   associated   with   such   a   low  dose  might   be   related    to 
increased   host   susceptibility  associated   with   heterozygosity   for   ataxia   telan- 
giectasia.    Ataxia   telangiectasia    is   a  genetic   disorder   relatively  common 
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among   ^io^th   Africans;    North   African    immigrants   were   found   to   be   at   highest 
relative   risk   for   radiogenic   thyroid   disease   in   this   study. 

Over  9,000  persons   who  survived  at   least  two  years  after  a  diagnosis  of 
childhood   cancer  in  13  hospitals   in   the  U.S.   and   other  countries   have  been 
studied    for  the   risk   of   second   cancer  development.      Detailed  medical    records 
have  been   abstracted   on  cases  and   controls  to  quantify  the   risks   associated 
with   radiation  or  chemotherapy  treatments.     Detailed  dosimetry  has  been 
performed   to  estimate  radiation  doses  to   individual    organs   or  tissues.     Among 
second  malignancies,   bone  cancer  was  associated   with  high-dose  radiation 
therapy  as  evidenced   by  a  strong   dose-response  relationship.     Patients  treated 
for  retinoblastoma,  a   heritable  disease  associated  with  a   propensity   for 
developing   subsequent  osteosarcomas,  were  not  at  unusually  high   relative   risk 
for  radiogenic  bone  cancer  when  compared   to  children  treated   for  other 
malignancies.     Among  patients  who  developed   leukemias   subsequent  to  treatment 
for  childhood  cancer,  the  excess   risk   was  due  almost  entirely  to   alkylating 
agents  and   no  elevated   risk  was  associated  with   radiotherapy. 

A  population-based  case-control    study  of  thyroid  cancer  in  Connecticut   was 
analyzed.     Home  interviews   were  conducted   on  159  persons  who  developed   thyroid 
cancer  between  1978  and  1980,    and   on  285  controls.     A  high   risk   of  thyroid 
cancer  was  associated  with   radiotherapy  for  benign   head   and   neck  diseases  when 
exposure  occurred   under  age  10.     Few  persons  born  after  1945  reported   prior 
radiotherapy,   a  finding  consistent  with  the  declining   use  of  radiation  to 
treat  benign  conditions   in  the  1950s.     Consumption  of  vegetable  goitrogens 
appeared  to  decrease   risk.     Among  women  who   received   radiotherapy,   subsequent 
live  births  appeared  to  enhance  risk.     Approximately  9%  of  all    thyroid  cancers 
could  be  attributed  to   prior  childhood   head   and   neck   irradiation.     Other 
factors   showing  positive  associations  with  thyroid  cancer  included   late   age  at 
menarche,  multiparity  and   miscarriage   among   women  who  developed   thyroid    cancer 
prior  to   age  35;   and  a   previous   history  of  thyroid   nodules,   goiter   and   benign 
breast  disease. 

A  second  mail    questionnaire   follow-up  of  women   who   received  multiple  chest 
fluoroscopies   during   pneumothorax   treatment   of  tuberculosis   between   1930-1954 
was   conducted   and   reaffirmed   that   repeated,    relatively  low  radiation  doses 
pose  some   future  risk  of  breast  cancer,  that   the   risk  may  be  cumulative,   that 
adolescence  is  an  especially  sensitive  age,   and   that  older  women  may  be  at  low 
risk  of  radiogenic  breast  cancer.     The  40-year  cumulative  actuarial    risk  of 
developing   breast   cancer  was   estimated   to  be  9%  among  women   exposed   to   greater 
than   100  rads   as  compared   to  4%  for  women   not   subjected   to   repeated    fluoro- 
scopic chest  examinations.     A  new  cohort   study  of  4,000  female  tuberculosis 
patients  in  Massachusetts   found   a  modest  elevation  of  breast  cancer   incidence 
associated  with  a  mean  breast  dose  of  66  rads.     Additional    studies  are  being 
completed   in  Massachusetts,   Connecticut,   and  Denmark  to  clarify  further  the 
carcinogenic  effect  of  multiple  low-dose  x-ray  exposures   in  both  men   and 
women . 

A  significant   risk   of  developing  a   second   breast   cancer  was    found    among  27,000 
breast   cancer   patients   in   Connecticut;   case-control    studies   of   long-term 
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survivors   are  being   conducted    in   Connecticut   and   Denmark   to   learn   whether  the 
increased    risk  might   be   related   to   radiation   therapy,   especially   among   women 
treated   after  age  40.     Adenocarcinoma   of  the   uterus   was   linked   to    radiotherapy 
for  the   first   time   in   a   case-control    study   of  cancer  of  the   uterine  corpus 
following   treatments   for  breast   cancer.     Among  12,000  patients   treated    for 
uterine  corpus   cancer,   a   significant   risk   of  subsequent   leukemia   was    found 
among    irradiated   persons,   but   not   for  patients   receiving    surgery  alone. 
Studies  of  multiple   primary  cancers   in   Connecticut  suggested  that   rectal 
cancer  was   increased   following   radiation  treatment  of  female  genital    cancers, 
and   that   second  cancers  of  the  bone  and   connective  tissues   were  a  consequence 
of  high-dose   radiotherapy  for  several    sites. 

A  variety  of  analytic   studies   are   underway.     Using  the  resources  of  pre-paid 
health   plans   in   California  and  Oregon,   2,000  cases  of  leukemia  and   lymphoma 
and  2,000  controls   have  been   identified;  and  long-term  histories   of  diagnostic 
x-ray  exposures  were  obtained   to  evaluate  the  possible  association  with 
radiation  dose  to  active  bone  marrow.     A  feasibility  study  of  1,600  patients 
treated   for  scoliosis   in   four  Minnesota   hospitals   is  being   conducted   to 
evaluate  the  possible  risk  of  breast  cancer  associated   with   large  numbers  of 
spinal    x-ray  examinations   performed  during   adolescence  to  monitor  spinal 
curvature.     A  study  of  the  carcinogenic  effects   of  radiation  therapy   for 
gastric   ulcer  has  been   initiated.     There  is  considerable  controversy  over  the 
effectiveness  of  radioactive   iodine   in   inducing  malignancies,   and   further 
studies  have  been   initiated,   including   a  second   follow-up  of  3fi,000  patients 
treated  with   radioactive   iodine  or  surgery   for  thyrotoxicosis   in  the  United 
States  and   collaborative  studies  of  approximately  60,000  persons  who   received 
diagnostic  or  therapeutic  doses  of  radioactive   iodine   in   Sweden.     A 
feasibility  study  to  evaluate  over  30,000  patients  treated  with  diagnostic 
doses  of  radioactive   iodine   in  Demark  was  completed.     Women  are  being   studied 
who   received   radiation  therapy  for  benign  gynecological    disorders   in 
Massachusetts,   New  York,   Rhode   Island,   Connecticut,   and  Sweden.     A  two  day 
workshop  was  conducted   to  discuss   areas  of  collaboration  and  methods   for 
combining  collected  data,   including  data   from  additional    series   in   Scotland 
and   England.     An   essential    part  of  the   program  of  epidemiologic    studies   of 
medically  irradiated   populations   is   accurate  dosimetry   for  specific  organs.     A 
team  of  medical    physicists   at   the   M.   D.    Anderson   Hospital    has   been    formed   to 
work   with   the   Branch  on  dosimetry   problems.      In   addition,   computer   simulation 
codes,  developed   in  collaboration  with  the  Oak   Ridge  National    Laboratory  and 
the  Center   for  Devices   and  Radiological    Health   (FDA),   have  been   used 
effectively  to  estimate   radiation  doses. 

Atomic  Bomb  Survivors   Studies:      The   life-span   study   (LSS)    sample  of  82,000 
A-bomb   survivors   plus  26,000  non-exposed    residents   is   perhaps   the   single  most 
valuable   source  of  epidemiological    information   on   radiation   carcinogenesis   in 
man.     The  Radiation   Effects   Research   Foundation    (RERF)    has   sole   access   to   the 
LSS   sample   and   has   on    file   individual    radiation  dose  estimates   and   current 
addresses    for  nearly  all    sample  members.     A  virtually  complete  mortality 
follow-up   is  maintained   at   the  death  certificate   level.     A  clinical    subsample, 
which   includes  most   of  the   heavily  exposed    survivors,    has   been   offered 
biennial   medical    examinations    since  1958;   about   12,000  have   participated   on   a 
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regular  basis.     An   autopsy  program,   which   has   gradually   shifted    from   an    in- 
house   activity  to   one  depending  mainly  on   support    from  major  city   hospitals, 
has   resulted   in  the  accumulation  of  an  extensive  collection  of  tissue 
specimens.     RERF  plays  the  major  role  in  the  tumor,   tissue,   and   leukemia 
registries   in  the   two  cities  which  supply  the  bulk  of  the  diagnostic 
information   for  incidence  and  case-control    studies.     The  Branch   seeks  to 
foster  a  close,   long-term,   scientific   relationship  with  the  RERF  through  a 
program  of  collaborative  studies   supported  by  a  multi-year  research  contract 
with  the  U.S.   National    Academy  of  Sciences,   in  effect   since  1980. 

A  new  incidence  survey  through  1980  identified  564  breast  cancer  cases. 
Breast  cancer   risk  was   strongly  related   to   radiation  dose   for  exposure  at  all 
ages   prior  to  40,  but  not  at  older  ages.     The  existence  of  an  excess   risk 
following  exposure  in  early  childhood  was  not   known   previously.     A  case- 
control    interview  study  of  breast  cancer  to   examine  possible   interactions  or 
synergisms  between   radiation  and   other  environmental    or  host   factors   in   the 
causation  of  breast  cancer  is  being   analyzed.     An   interview  case-control    study 
of  over  500  lung  cancer  cases   found   the  joint  effect  of  radiation   and   smoking 
to  be  additive,   in  contrast  to  the  multipl iccrtive  effect   seen   for  uranium 
miners. 

The  wave-like  distribution  of  leukemia  risk   over  time   following   exposure  was 
found  to  be  in  marked   contrast  to   that   for  cancers  of  the  breast,   lung,  and 
digestive  organs   for  which  the  distribution   in  time  of  radiation-induced 
cancers  appeared   similar  to  that   for  non-radiation-induced   cancers.      It   seems 
that   radiation  exposure   increases  cancer  risk,   but  that  the  additional    cancers 
of  these   sites  appear  at  ages  when  cancers   normally  occur  and   are  distributed 
over  time  as  one  might  expect  on  the  basis  of  population   rates. 

Incidence  and  case-control    studies  of  colon  cancer  and   rectal    cancer  are  being 
conducted.     Preliminary  analyses   indicate  a  strong  dose-response   relationship 
for  colon  cancer,   especially  the  sigmoid  colon,   but   none   for  rectal , cancer.     A 
feasibility  study  of  thyroid   cancer  was  completed.     Because  the  current   status 
of  radiation  dose  estimates   for  the  atomic  bomb  survivors   is   in   flux,   there   is 
consequent  uncertainty  about   risk  estimates.     Enough   is   known,   however,   to 
calculate  new  dose  estimates   for  persons   exposed   in   the  open  or  in   simple 
shielding   configurations,   and   a  collaborative  effort   is   underway  to   use  this 
subset   in  making  cancer  risk  estimates.     Laboratory  investigations   are  being 
performed  on  cultured   fibroblasts  derived   from   skin  biopsies  of  high-dose  and 
low-dose  breast  cancer  cases   and  controls.     This   investigation   is   intended   to 
examine  the   possibility  that  dose-response   relationships   reflect  not  only  the 
kinetics  of  radiation  damage  to  the  DMA  of  individual    cells,   but   also 
individual    differences  in   sensitivity  to   radiation  damage.     Planning   has  also 
been  completed    for   hormonal    and  micronutrient   assays   of   stored   serum   samples 
for  cancer  cases  and   controls.     Chromosomal   materials   have  been   exchanged   with 
U.S.   investigators  to  evaluate  comparability  of  chromosomal    aberration  assays 
used    for  medically   irradiated   populations   under   study  by  the   Branch. 

Occupational    and  Environmental    Exposure  Studies:      Although   the   possibility  of 
increased   cancer   risk   associated   with   chronic   occupational    exposure   to   low-LET 
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radiation    is   of  concern   both    for  public   health   and    radiation   standard-setting, 
the  only   valuable   quantitative    information   available   to   estimate   this   risk   is 
derived    from   populations   with   acute   and    largely   high-dose   exposures.      These 
estimates   are  subject  to   uncertainties  associated   with  the  assumed   shape  of 
the  dose-response   function   used    for  downward    extrapolation   of   risk.      Although 
other  Governmental    agencies   sponsor   large-scale   investigations   of  occupation- 
ally  exposed   workers,   efforts   in   this   area   have   recently   increased   within   our 
program  with   the  addition   last  year  of  two   new  staff  members   with   experience 
in  occupational    studies. 

The  existence  since  1926  of  a   professional    registry  of  over  170,000  medical 
x-ray  technologists  offered   a  unique  opportunity  to   study  a  large  and   well- 
defined   population  occupationally  exposed   to   highly   fractionated   low-dose 
radiation.     The  two  most   sensitive  organ   sites   for  radiation  carcinogenesis   in 
women,   the  breast  and   the  thyroid,   are  being   evaluated.      In   addition,   a 
feasibility  study  of  nuclear  power  workers   is  being  developed;   studies  of 
persons   occupationally  exposed   to   uranium   are  being   completed;   and   tracing 
support   for  a   study  of   radium  dial    painters   employed   prior  to   World   War   I   is 
being  considered.     A  study  of  thyroicf  nodules  associated   with   high  natural 
background   areas   in  China   is  being   developed.     Radon  exposure  in   the   home  has 
been   suggested   as   an    important   risk    factor   for  lung   cancer,   dosimetry   studies 
have  been   initiated,  and   a  collaborative  case-control    study  is  ongoing   in 
Sweden. 

An   analysis  of  county-specific  mortality  data   for  the  state  of  Utah,   1950- 
1980,   provided   no  support   for  published   claims  of  extremely  high  cancer  risk 
among  long-term  residents  of  the  three   southwestern  counties   closest   to  the 
Nevada  Test   Site,   and  exposed   to   radioactive  fallout   from  atomic   bomb  tests   in 
1953,   1955,   and  1957.     Results  were,   in   fact,  grossly  discordant  with  the 
purported   excess   risks,   and   only  for  leukemia  was  there  a  suggestion  of  a  risk 
greater  than   that   for  the  remainder  of  the   state. 

Drug  Studies:     This   project   focuses  on   the  long-term  health  effects   of  drugs, 
especially  therapeutic   agents,   as  they  may  apply  to  carcinogenicity.     Patients 
treated   in   randomized   clinical    trials    have  been   studied,    resources   of  the 
Surveillance,    Epidemiology,   and   End   Results    (SEER)   Program   have  been   employed, 
and  collaborative   studies   have  been   initiated   with   several    institutions.      In 
collaboration  with  the  Environmental    Epidemiology  Branch  and   the  Oivision  of 
Cancer  Treatment,   a   systematic   study  of  therapeutic  drugs   continues. 
Occasionally  it   is  possible  to  evaluate  other  drug  exposures   in   populations 
that   have  been   studied   primarily   for  other   reasons. 

The   risk   of  acute   non-lymphocytic   leukemia   and    preleukemia   was    previously 
evaluated    in  3,600  patients   with   gastrointestinal    cancer   treated    In   nine 
randomized   clinical    trials.      Patients   given  methyl -CCNL),   a   nitrosourea,   as 
adjuvant   therapy,   were   found   to   be  at   high   risk   of  developing    leukemia.      This 
study   provided   the   first   quantitative   evidence   that   nitrosoureas   are   leukemo- 
genic    in  man   and   confirms   previous   observations   that   adjuvant   chemotherapy 
with   alkylating   agents    increases   the   risk   of   leukemia.      Subsequent   analyses 
indicate   that   the   risk   of  developing   a   leukemic   disorder  was   directly   related 
to   the   total    dose   per   surface   area   administered.     A   study  of  women    treated 
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with  melphalan   or  chlorambucil    for  ovarian   cancer   in   five   randomized    clinical 
trials   also   found   a   very   high   risk   of  leukemia.      This   study   was   expanded   to 
include  patients  treated   at  the  Mayo  Clinic   and   the  M.   D.   Anderson  Hospital, 
and  dose-response  analyses   are  underway.     Comparative  analyses   indicate  that 
the  leukemic  potential    of  cyclophosphamide  is   significantly  lower  than   that  of 
melphalan.     Studies  of  low-dose  adjuvant  chemotherapy  did   not   find   an   increase 
of  leukemia   following   exposure  to  antimetabolites   such  as  5-FLI.     Ongoing 
studies   include  the  evaluation  of  patients   with  colorectal    cancer  and   lung 
cancer  who   have  received   nitrogen  mustard,  Cytoxan,  methotrexate,   and  CCNIJ  in 
the  Veterans  Administration  clinical    trials  system;  and  an  evaluation  of 
patients  treated  with  thioTEPA  and  5-FU  in   early  clinical    trials  of  breast 
cancers. 

A  case-control    study  of  220  children  with  second  malignant  neoplasms  and  400 
controls   is  currently  under  analysis  to  evaluate  the   relationship  between 
therapy  received   for  the   first  malignant  neoplasm  and  the  development  of  the 
second   cancer.     These  children  were  treated  with  a  wide  range  of  chemotherapy 
agents.     The  risk  of  secondary  leukemia  was   found  to  be  due  almost  entirely  to 
alkylating   agent  therapy  for  the   initial    primary  cancer,   and   no   increased    risk 
was   found   for  radiation  therapy.     Alkylating   agents   were  also   found   to  be 
associated  with  a   four-fold   risk  of  subsequent  bone  cancer,   suggesting   for  the 
first  time  that  chemotherapy  may  increase  the  risk  of  solid  tumor  development 
among   long-term  survivors. 

Among  12,000  patients   known  to   have  received  chemotherapy   for  the  treatment  of 
breast  cancer  and   reported   to  the  SEER  registries,   a  nine-fold   increased   risk 
of  acute  non-lymphocytic  leukemia  was   found.     The   increased   risk  of  leukemia 
first  appeared  2  years  after  the  breast  cancer  diagnosis,  was   highest   in  5- 
year  survivors,   and  was  concentrated   in   patients   with  regional    node 
involvement.     Among  women  diagnosed  with  breast  cancer  before  the  era  of 
adjuvant  chemotherapy  (1973-1974),   no  excess   leukemias   were  observed    (RR=1.1). 
Detailed  case-control    studies  are  being  conducted   in  Connecticut   to  clarify 
the  possible  association  of  leukemia   risk   among  breast  cancer  patients. 

Analysis  of  data   from  the   Breast   Cancer  Detection  Demonstration  Project   showed 
that   women   who   used   thyroid    hormones   for  treatment   of  thyroid   disease   and 
those  who  used   them   for  other  reasons   (primarily  weight  loss  or   fertility 
problems)   were  not  at  significant   risk  of  breast  cancer.     Women  with  untreated 
hyperthyroidism  or  goiter,   however,   appeared   to  be  at  a   significantly  reduced 
risk.     Data   from  a  case-control    study  of  breast  cancer  patients  who  developed 
endometrial    cancer   indicated  a   significant   risk  associated   with  estrogen 
therapy  as  well    as   post-menopausal    estrogens.     Commonly  used  drugs,   e.g.,   oral 
contraceptives,  menopausal    estrogens,   antihistamines,   sleeping   pills, 
antibiotics,   and  medicine   for  severe  diarrhea,  were  not   found   to  be  related   to 
thyroid  cancer  in  a   population-based  case-control    interview  study.     Use  of 
diuretics,   however,   appeared   associated  with  a  1.7-fold   risk.     A  feasibility 
study   has   been    initiated   of  epileptic   patients   and   their  offspring   to   evaluate 
the  possible  transplacental    carcinogenicity  of  anti-convulsive  drugs.     The 
possible  late  effects    following   isoniazid   therapy   for   pulmonary  tuberculosis 
will    be  evaluated    further   in   large-scale  mortality   studies   in   Connecticut   and 
Massachusetts. 
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Multiple  Primary  Cancer  Studies:      The   Branch   conducts   a   variety  of   studies   to 
evaluate   the   risk   of  developing  a   second  malignant   neoplasm    following 
treatment    for  an    initial    primary  cancer.      Such   studies   are  conducted    to 
evaluate   treatment   effects,   generate   hypotheses   about   common   etiologies   and 
provide   insights   into  mechanisms   of  carcinogenesis.      The   SEER   program   and 
other  cancer   registries   have  been   used   to    identify   second    primary  cancers   in 
persons   with   initial    cancers   of  the   breast,   testis,   endometrium,   and   cervix. 
Among  1,330  men   with   testis  cancer,   a   two-fold   risk   of  developing  a   second 
primary  was  observed.     Radiotherapy  and   other  treatments  were  associated   with 
only  a   small    proportion  of  the  excess   second  cancers,   suggesting  that  most  of 
the   risk   is  due  to   factors  other  than  therapy. 

A  joint  monograph  on  multiple  primary  cancers,    focusing  on  long-term 
survivors,   is  being   prepared   in  collaboration  with  the  Connecticut   Tumor 
Registry  and  the  Danish   Cancer  Registry.     Cancer  patients   in   Connecticut   were 
found   to   have  a  31%  increased   risk  of  developing   a  second   primary  cancer, 
which   rose  to  49%  among   those  surviving   for  more  than  30  years.     Over  one 
million  person-years  of  observation  were  recorded,   and   the  excess   risk  of 
developing  a  new  cancer  was  3.5  per  1000  persons   per  year.     Tissue 
susceptibility  and   common  carcinogenic   exposures  were  likely  explanations   for 
the   frequent  occurrence  of  many  second  cancers,   particularly  those   known   to  be 
related   to  cigarette  smoking,   alcohol    consumption,  or  both.     Persons  with 
epithelial    cancers  of  the  lung,   larynx,   esophagus,  buccal    cavity  and   pharynx, 
for  example,  were  particularly  prone  to  developing   new  epithelial    cancers   in 
the  same  or  contiguous  tissue.     A  notable   finding  was  the  very  high   risk  of 
cancers  of  the  lung,   larynx,  buccal    cavity  and   pharynx   observed   among   cervical 
cancer  patients,   suggesting  the  possiblity  of  a  common  etiology  with  cigarette 
smoking.     The   intriguing  association  between  cancers  of  the  colon,   uterine 
corpus,   breast  and   ovary  was  confirmed   in  the  Connecticut  data,   indicating  the 
possible   influence  of  hormonal    or  dietary  factors.     Patients  with   prostate 
cancer  had  a   significantly  low  risk   for  second  cancer  development,   which  may 
reflect  an   underascertainment  of  second   primaries   in   patients  of  advanced   age. 
Radiotherapy  may  have  caused   second  cancers  of  the  rectum  and  other  sites 
among   patients  with   female  genital    tract  cancers,   and   leukemia  was   seen   in 
excess  after  radiotherapy   for  uterine  corpus  cancer.      In   addition, 
chemotherapy  was  associated   with  an   increased    risk  of  acute   non-lymphocytic 
leukemia   among   patients   with  multiple  myeloma,    Hodgkin's   disease,    and   cancers 
of  the  breast  and   ovary.     Large  numbers  of  patients  with  cancers   of  the   rarer 
sites,   i.e.,   of  the  eye,   were  available   for  study;   and   for  most  of  these 
sites,   a  high  risk  of  second   tumors  was   found  which   persisted   over  time. 
Numerous  new  associations  were   identified   for  future   study. 

Biochemical    Studies:     A  number  of  biochemical    studies   have  been   added   to 
epidemiologic    investigations   to  determine   the   usefulness   of   somatic 
aberrations   in  circulating   lymphocytes   as   biological    dosimeters.      Cytogenetic 
aberration  data    in   persons   with   partial-body   irradiation   are  being   evaluated 
in    four  medically-irradiated    populations    in   collaboration   with   the  Dak    Ridge 
Associated   Universities.      The   objectives   are  to  determine   the   type   and 
frequency  of  chromosome   aberrations   and   to   compare  dose-response   relationships 
with   those   seen   in   A-bomb   survivors   who   experienced   total    body  exposures;   and 
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to  determine  the  persistence  of  effects   in   relation   to   sex,   age  at  exposure, 
dose,   dose   fractionation,   and    radiation   quality.      Populations   being   evaluated 
include  persons   irradiated   for  enlarged   tonsils  or  thymic  glands  as  children, 
cervical    cancer  patients  treated  with  radiation,   and  tuberculosis   patients   who 
received  multiple  chest   fluoroscopies.     A  small,  but   statistically 
significant,   increase   in   translocations  and   inversions  was   found   in   tonsil 
patients  treated   by  radiotherapy  when  compared  with   those  treated   by  surgery. 
Large  differences   in  the   frequency  of  similar  aberrations   were   found  between 
exposed   and   nonexposed  cervical    cancer  patients.     Among   persons   irradiated   for 
enlarged  tonsils,   serum  tests   and  measurements  of  thyroglobulin  concentrations 
have  been  made,   including  T3,   T4,    TBGI,   calcium,   TSH,   and  AMA.     To  evaluate  an 
unusual    lowering  of  breast  cancer  risk   among   post-menopausal    women    following 
ovarian   irradiation   for  cervical    cancer,   serum  determinations  of  hormones 
(estrone,   estradiol,   testosterone,   and   androstenedione)   are  being  made. 
Cultured   skin   fibroblasts   from   several    irradiated   populations  are  being 
obtained  to  evaluate  the  possibility  that   abnormal    in  vitro   sensitivity  to 
ionizing   radiation,   indicating   an   impaired   ability  to   repair  damaged  DMA, 
might  be  associated  with  an  enhanced   risk  of  radiogenic  cancers.     Populations 
studied   include  the  atomic   bomb  survivors  and   the   Israeli    patients   irradiated 
for  ringworm  of  the  scalp.     A  study  is   planned   among  atomic  bomb  survivors   of 
the  relationship  between  cancer  induction  and   levels  of  hormones  and 
micronutrients   in   sera  obtained   prior  to  cancer  diagnosis. 

Methodologic  Studies :     This   project  area   focuses  on  methods   for  increasing  the 
information   from  existing   bodies  of  data  and   for  treating   analytic   problems 
that  arise  during  the  course  of  other  studies.     For  cancer  sites   for  which  a 
wealth  of  epidemiologic  data   exists,   attempts  are  made  to   resolve  apparent 
inconsistencies   among  different   studies  and   to   strengthen   inferences.     This   is 
accomplished  by  working   in  collaboration  with  the  original    investigators   and 
by  reanalyzing  the  basic  data   in   parallel,   using   identical    stratifications 
with   respect  to   age  at  exposure,   length  of  follow-up,   and   identical 
assumptions  with  respect  to  dose-response  models   and   latent   period.     Such  an 
approach  was  applied  to  breast  cancer  incidence  data  and   is   to  be  applied   with 
respect  to  thyroid  cancer   incidence  data   from  several    exposed   populations. 

Special    problems  of  estimating  cancer  risk   from  low-dose  exposures   to   ionizing 
radiation  have  been  explored,   including   statistical    power,   sample  size,   and 
dose-response  model    assumptions.     Bayesian  models   have  been  considered    for 
incorporating   information   from   experimental    radiobiology.     Random   error   in 
individual    dose  estimates   was   found  to  bias  dose-response  analyses  based  on 
grouped  data.     The  proportional    hazards  method  was  adapted   to  a   factorial ly 
designed,   long-term,   animal    experiment  to  assess   possible   interactions  between 
radiation  and  other  carcinogens   in  the   induction  of  mammary  tumors.     Breast 
cancer   risk   among  A-bomb   survivors   has   been   explored   using   new  models   in   which 
the  temporal    distribution  of  base-line  and   excess   risk  are  compared   as  well    as 
integrated   risk  over  the  entire  period   of  observation.     Approximate 
statistical   methods  were  developed   to  analyze   interaction  between   radiation 
and   other   risk   factors   in   a   case-control    study   of  breast  cancer   in   which   cases 
and   controls   were  matched   on   radiation  dose.     Our   text   of  statistical    methods 
useful    in   epidemiologic   studies   has    proven    so   popular  that  a   third   edition   was 
recently  published. 
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Reviews:  A  major  role  of  the  Branch  is  to  continue  to  provide  comprehensive 
and  critical  reviews  of  the  health  effects  of  ionizing  radiation.  Such 
reviews  include  a  general  overview,  a  review  of  cancers  following  medical 
irradiation  for  benign  gynecologic  disease,  an  evaluation  of  the  statistical 
and  epidemiologic  issues  concerning  estimation  of  cancer  risk  from  low  doses 
of  ionizing  radiation,  and  overviews  on  the  importance  of  latent  period,  risk 
projection  and  time-response  models  in  estimating  cancer  risks.  Following 
congressional  directive,  the  Branch  participated  in  the  development  of  radio- 
epidemiologic  tables  to  provide  probabilities  that  a  given  dose  of  radiation 
has  caused  a  specific  cancer  in  an  individual.  These  critical  reviews  help 
the  Branch  stay  current  in  the  area  of  radiation  carcinogenesis  and  suggest 
new  directions  for  the  research  programs. 

OTHER  ACTIVITIES: 

The  Branch  continues  to  advise  and  collaborate  with  other  agencies  and 
individuals  involved  in  radiation  research  and  regulatory  activities.  Branch 
members  have  served  as  consultants  or  committee  members  for  the  National 
Council  on  Radiation  Protection  and  Measurements,  the  Department  of  Energy, 
the  Department  of  Defense,  the  Oak  Ridge  Associated  Universities,  the 
Environmental  Protection  Agency,  the  DHHS  Subcommittee  to  Coordinate  Federal 
Radiation  Activities,  the  Three  Mile  Island  Public  Health  Advisory  Group,  the 
National  Aeronautics  and  Space  Administration,  the  International  Commission  on 
Radiation  Protection,  the  World  Health  Organization,  and  two  NIH  committees 
chartered  for  the  purpose  of  preparing  radioepidemiologic  tables  for  the 
computation  of  cancer  risk  following  radiation  exposure.  At  times  staff 
members  have  become  heavily  involved  in  controversial  public  policy  issues  and 
debates,  most  recently  with  the  issue  of  compensation  of  veterans  and  other 
persons  exposed  to  purported  low  levels  of  radiation  fallout  from  nuclear 
weapons  tests  in  the  western  United  States. 

In  collaboration  with  the  Clinical  and  Environmental  Epidemiology  Branches, 
the  Radiation  Epidemiology  Branch  continues  to  identify  and  utilize 
epidemiologic  resources  best  available  at  the  national  or  international  level. 
Cost-efficient  methods  for  tracing  persons  exposed  to  carcinogens  in  the  past 
have  been  evaluated,  and  various  state  and  national  record  systems  have  been 
used  for  epidemiologic  purposes  (e.g..  Social  Security  Administration, 
Internal  Revenue  Service,  National  Center  for  Health  Statistics,  Health  Care 
Finance  Administration,  U.S.  Post  Office,  Veterans  Administration,  and  various 
state  departments  of  vital  statistics).  To  extend  state  mortality  coverage 
prior  to  1979  when  the  National  Death  Index  began,  meetings  and  negotiations 
have  been  held  with  several  state  and  national  committees,  and  a  feasibility 
study  has  been  initiated.  To  utilize  more  fully  resources  that  are  available 
in  cancer  registries  in  the  United  States  and  other  countries,  new  initiatives 
have  been  made  for  collaborative  record  linkage  studies.  The  Branch  also 
provides  on-the-job  training  of  staff  at  the  post-doctoral  level,  supervises 
graduate  students  during  NIH  summer  training  programs,  provides  field  research 
opportunities  for  doctoral  candidates  at  schools  of  public  health,  and 
collaborates  with  visiting  scientists  from  a  number  of  countries,  including 
Denmark,  Sweden,  Israel,  and  Japan. 
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New  directions  and  ongoing  research  projects  of  the  Radiation  Epidemiology 
Branch  undergo  critical  review.  Oversight  and  evaluation  is  provided  through 
weekly  Branch  meetings;  monthly  meetings  with  support  services  groups; 
frequent  contact  with  other  support  services  and  collaborating  groups;  several 
working  groups  (e.g.,  drug  studies);  interagency  committees;  formal  review 
mechanisms  for  the  careful  scrutiny  of  questionnaires  and  protocols  by 
internal  and  external  review  committees;  ad  hoc  external  review  groups  for 
major  studies  (e.g.,  the  International  Radiation  Study  of  Cervical  Cancer 
Patients);  and  a  variety  of  advisory  bodies  that  oversee  Institute  activities, 
notably  the  Board  of  Scientific  Counselors  of  the  Division  of  Cancer 
Etiology. 
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SUMMARY  REPORT 
RADIATION  EPIDEMIOLOGY  BRANCH 
PROGRESS  ON  RESEARCH  CONTRACTS 


The  studies  of  radiation-induced  cancers  supported  by  the  research  contract 
mechanism  (15  contracts,  $1,548,212)  are  to  strengthen  the  quantitative  basis 
for  risk  estimation,  especially  at  low  doses,  to  improve  the  understanding  of 
the  role  of  host  and  environmental  factors  on  radiogenic  cancer  risk,  and  to 
provide  insights  into  carcinogenic  mechanisms.  Specific  studies  are  discussed 
below. 

Radiation  Risk  Estimation  in  Israeli  Children  Irradiated  for  Tinea  Capitis. 
The  objectives  of  this  study  are  to  determine  the  incidence  of  cancer  in 
10,000  Israeli  children  irradiated  for  ringworm  of  the  scalp,  10,000 
nonexposed  persons  selected  from  the  general  population,  and  5,000  nonexposed 
siblings.  The  methods  employed  are  as  follows:  The  study  cohorts  were 
previously  identified  from  immigration  records  (1949-60)  and  the  risk  of 
thyroid  cancer  evaluated.  Medical  records  in  all  22  Israeli  hospitals  and 
records  available  in  the  Central  Tumor  Registry  have  been  searched  to 
determine  malignant  and  benign  tumors  that  developed  in  the  exposed  and 
comparison  cohorts.  Detailed  dosimetry  data  have  been  obtained.  Death 
certificates  have  been  evaluated  for  those  who  have  died,  and  the  vital  status 
as  of  1981  has  been  determined  for  all  enrolled  persons.  Malignancies  of 
particular  interest  include  thyroid,  brain,  parotid  gland,  breast,  bone,  lung, 
esophagus,  larynx,  skin,  leukemia,  and  lymphoma.  A  preliminary  report  has 
indicated  that  increased  rates  of  malignant  (35  vs.  8.7  expected)  and  benign 
tumors  of  the  thyroid,  cancer  of  the  brain  (34  vs.  6.7),  and  leukemia  (13  vs. 
4.7)  are  associated  with  scalp  irradiation  during  childhood.  A  draft  paper  on 
the  mortality  experience  of  these  children  was  prepared.  The  concomitant  high 
relative  risk  of  radiogenic  thyroid  cancer  among  Israelis  born  in  North  Africa 
and  high  prevalence  of  ataxia  telangiectasia  heterozygosity  in  this  population 
suggested  the  possibility  of  an  enhanced  host-susceptibility.  As  such,  a  two- 
year  biochemical  epidemiology  extension  was  initiated  in  collaboration  with 
the  Clinical  Epidemiology  Branch.  Cultured  skin  fibroblasts  will  be  obtained 
to  evaluate  whether  abnormal  in  vitro  sensitivity  to  ionizing  radiation, 
indicating  an  impaired  ability  to  repair  damaged  DNA,  might  be  associated  with 
an  enhanced  risk  of  radiogenic  cancers. 

Cancer  in  the  Opposite  Breast  Following  Radiotherapy  for  Primary  Breast 
Cancer.  The  objectives  of  this  study  are  to  determine  whether  radiotherapy 
for  breast  cancer  increases  the  risk  of  a  second  primary  breast  cancer  in  the 
contralateral  breast,  and,  if  such  a  risk  exists,  to  evaluate  the  dependence 
of  risk  on  dose  and  age  at  exposure.  Study  subjects  will  be  drawn  from 
approximately  50,000  women  with  breast  cancer  reported  to  the  population-based 
tumor  registry  in  Denmark  between  1943-1975.  Cases  will  be  all  women  with 
breast  cancer  who  developed  a  second  primary  breast  cancer  ten  or  more  years 
after  treatment  for  the  first  malignancy.  Controls  will  be  women  with  a 
primary  breast  cancer  who  did  not  develop  another  breast  cancer.  One  control 
will  be  matched  to  each  case  on  age  at  initial  breast  cancer  diagnosis. 
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calendar  year  of  diagnosis,   and   survival    time.     Approximately  1,000  cases  and 
1,000  controls   are  available   for  study. 

Cancer  Risk  in  Patients   Irradiated  for  Peptic  Ulcer.     The  objectives  of  this 
study  are  to  determine  the   risk  of  cancer   in  2,054  patients  treated   by  x-rays 
for  peptic   ulcer  at  the  University  of  Chicago  between  1937-1965,   compared   with 
2,500  patients  treated   by  surgery  or  other  means  during  the  same  time  period. 
Hospital    and   radiation  therapy  records  are  being   used   to   identify  the   study 
cohorts.     For  those   patients  treated   by  x-rays,   estimates  of  radiation  doses 
to  specific  organs   will   be  determined.     Death  certificates   will   be  obtained 
for  those  who   have  died   and   the  vital    status,   as  of  1984,   will    be  ascertained. 
Malignancies  of  particular   interest   include  the   stomach,   pancreas,   colon   and 
lung. 

Risk  of  Cancer  Following  Multiple  Chest  Fluoroscopies  for  Tuberculosis   in 
Connecticut.     The  objectives  of  this   program  of  study,  which   includes 
hospitals   in   Massachusetts,   are  to  determine  the  long-term  health  effects  of 
multiple  low-dose   radiation  exposures   in  men  and  women  and   to  estimate   the 
risk  of  radiation-induced   leukemia,   lung  cancer,   and  breast  cancer.     All 
eligible  patients  discharged   alive   from  major  Massachusetts  and  Connecticut 
State  tuberculosis   hospitals  between  1930  and  1952  are  being   studied. 
Hospital    records  were  abstracted   to  determine  the  extent  of  the  tuberculosis 
and  the  number  of  fluoroscopic  examinations   performed  on  each   patient.     Death 
certificates  have  been  obtained   for  most   patients  who   have  died.     The 
Connecticut  Tumor  Registry  has  also  been   used   to  ascertain  the   incidence  of 
cancer.     Mail    questionnaires  were  sent  to  living   persons.     Preliminary 
results   from  Connecticut  are  as   follows:     Abstract   forms   have  been  completed 
on  the  total    population  of  7,769  eligible  patients;   4,139    (or  51%)    are  known 
to  have  died;    1,995   (or  26%)   have  been   found   alive  and   sent  a  mail 
questionnaire,  of  whom  964   (or  48%)   have  responded   to  date;      1,635   (or  21%) 
patients   are  not  yet  located;   686  cancers   have  been   identified   among  622 
individuals,  or  8%  of  the  total    population;  and  2,915   (or  38%)   patients 
received   pneumotherapy  with  the  associated  multiple  chest   fluoroscopies,   the 
average  number  of  refills  being   about  30  per   individual.     From   information 
obtained   from  the  medical    records,  death  certificates,   and   linkage  with  the 
Connecticut   Tumor  Registry   files,  686  cancers   were   identified.     This   number 
does   not   include  cancers  that  have  been   identified   from  the  mail 
questionnaire,  but  does   include  117  lung   cancers,  48  breast  cancers,   13 
leukemias,  4  multiple  myelomas,   31  esophageal    cancers,   and  3  thyroid   cancers. 

A  Follow-up  Study  of  Patients  Treated   for  Hyperthyroidism.      The  objective  of 
this   study  is  to  determine  cancer  and   other  causes  of  mortality  in   a  cohort  of 
21,000  patients   treated   by  131i    for  hyperthyroidism  between   1946-1964. 
Mortality   rates   in   the  exposed   cohort   will    be  compared   with   those   among   10,500 
patients  treated  by  thyroid   surgery.     This   is  the  second   follow-up  study  of  a 
population   identified   in  18  hospitals   in   the  U.S.   and   followed   from  1961-1968. 
Radiation  dosimetry  estimates   will   be  derived   from  the  ^-^-^I  treatment   records. 
This   study  is  being   conducted   in   four  geographical    areas  of  the  U.S. 
(California,   New  York,    Boston,   and  other  U.S.).     Malignancies  of  particular 
interest    include  thyroid,   breast,   salivary,   leukemia,   kidney   and   bladder.      The 
risk   of  thyroid   cancer  associated   with   thyroid   nodules   will    also  be 
eval uated . 
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International    Radiation  Study  to  Evaluate  the  Risk   of  Radiation  Exposure   in 
Cervical    Cancer--European  SegmefrTI      The   objectives   of  this   study   are   to:      fl ) 
quantify  the   risk   of   radiogenic   cancer   in   cervical    cancer   patients    for   sites 
that   are   not   well    studied,   such  as   the   stomach   and    pancreas;    (2)    evaluate   the 
risk   of   low-level    exposures   to   the   breast   and   thyroid;   and    (3)    evaluate   the 
influence  of  host    factors   (such   as   age)    on   subsequent   radiogenic   risk.      Over 
200,000  women  with  cervical    neoplasia  who   have  been   reported   to  one  of  15 
cancer  registries   are  being  evaluated   for  the  risk   of  second  malignancies. 
Case-control    studies   for  specific  cancer  sites  are  being   conducted   to   provide 
detailed   information  on   radiation  dose   for  risk  assessment.     More  than  40,000 
patients  treated   for  cervical    cancer  in  14  European  clinics  are  being 
evaluated   for  the  occurrence  of  second  cancers   subsequent  to  radiotherapy. 
Radiation  doses  to  body  organs  outside  the  pelvis  are  relatively  low,   under 
100  rads,   and  can  be  accurately  characterized.     Detailed  dosimetry   information 
has  been  abstracted   from   hospital    records.     Morbidity  and  mortality  are  being 
determined   through  active   follow-up.     The  cancer  registry  cohort  analyses   have 
been  completed   and   published   in   the  May  1985  issue  of  the  Journal   of  the 
National   Cancer  Institute.     Findings   Indicate  excess   risks,   related   to 
radiation,   for  cancers  of  the   rectum,   kidney,   ovary,   and   corpus   uteri,   as  well 
as  acute  nonlymphocytic  leukemia  and  multiple  myeloma.     A  deficit  of  breast 
cancer,  possibly  related   to  ovarian   ablation,  was  also  observed.     Ongoing 
case-control    studies  will   determine  the  extent  to  which  cancer  risk   is   related 
to   radiation  dose. 

Thyroid  Cancer  Risk  Following  Diagnostic  and  Therapeutic  ^-^^I  Exposure.     The 
objectives  of  this   study  are  to  determine  the   risk  of  thyroid   cancer  and   other 
cancers   following  diagnostic   and   therapeutic  ^-^^I  exposure.     This   study  is  an 
extension  and   expansion  of  a  previous   study  In   Sweden.     The  new  Investigation 
(1)    includes   additional    Swedish   hospitals   where  ^-^Ij  was   administered;  and   (2) 
extends   patient   follow-up.     An  estimated  45,000  patients  exposed   to  diagnostic 
131i  between  1950-1970  will   be   identified   in   seven   hospital    centers   in   Sweden. 
An   estimated  20,000  patients   treated   by   ^^Ij   for   hyperthyroidism   and  6,000 
patients  treated  by  ^^li   fQp  thyroid  cancer  between  1951-1975  should   also  be 
identified   at  these   same  seven  centers.     Medical    and   therapy  information  will 
be  abstracted   from  the  patient   hospital    record.     Follow-up   will    be  conducted 
by  record   linkage  with  the   Swedish  Cause  of  Death  Register   (1951-1985)   and   the 
Swedish   Cancer  Registry  (1958-1985).     Malignancies  developing   in  the   first 
seven  years  of  study  (1951-1957)  will    be   identified   through  death 
certificates.     Expected   numbers  of  malignancies   will   be  calculated   using   age-, 
sex-,   site-specific-,   and   calendar-time-specific-incidence  data   from,  the 
Cancer  Registry  or  on   the  basis  of  mortality  rates   from  the  National   Office  of 
Vital    Statistics. 

Risk  of  Cancer  in  X-Ray  Technologists.     The  objective  of  this   study  is   to 
evaluate   the   long-term   effects   of  chronic   low-dose   occupational    exposures   to 
radiation  due   to   occupation   among  170,000  radiologic   technologists   registered 
with  the  American   Registry  of  Radiologic  Technologists,   in  effect   since  1926. 
Optical    scan   questionnaires   were   sent   to   the  140,000  active  members   to 
determine  cancer   incidence,   and   to   obtain    information  on   the   use   of  dosimeters 
and   on   cancer   risk    factors,   such  as   cigarette    smoking.      Over  50,000 
questionn-ai  res   have  been    returned   to   date.      Follow-up   letter   and/or   telephone 
contact   is   encouraging   even   greater   response.      Additionally,    almost  20,000  of 
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the  30,000  inactive  members   have  been   located.     The   remaining   10,000  continue 
to  be  traced   using  various  methods  and   resources.     Of  those   found,   the  living 
members  are  being   sent  questionnaires,  while  death  certificates  are  being 
procured   for  the  deceased.     Preliminary  findings   suggest   higher  than  expected 
incidences  of  thyroid   cancers  among  this  occupational    group.     Radiation 
exposures  will   be  quantified,  based  on  length  of  employment,   film  badge 
readings,   and  questionnaire  responses.     Excess  cancer   incidence  and  mortality 
will   be  evaluated   in   relation   to  radiation  exposure. 

Epidemiologic  Studies  of  Cancer  among  A-bomb  Survivors.     The  objectives  of 
tnis  collaborative   study  are  to   identify  and   quantify  the  possible   interaction 
of  radiation   and  other  environmental    and   host   risk   factors   in   the  development 
of  certain  cancers  and   to  carry  out  other  studies  of  cancer  risk  among  members 
of  the  A-bomb  survivor  population.      Investigations  based  on  the  Life  Span 
Study   sample  of  82,000  A-bomb   survivors   and  26,000  non-exposed    individuals, 
and  a  clinical    subsample  of  12,000  survivors  and  controls  are  carried   out  at 
the  Radiation  Effects   Research   Foundation   (RERF)    in  Hiroshima   and  Nagasaki, 
Japan.     All    studies   involving   new  or  unpublished  data  are  collaborative  and 
include  investigators   from  NCI,   RERF,   and   outside  organizations  as   required; 
collaboration   is   facilitated  by  personnel    exchanges  between  RERF  and  NCI. 
Methods   include  cohort  studies  of  cancer  incidence  as  determined   from  death 
certificates,  tumor  and  tissue  registries,   searches  of  hospital    and   clinical 
records,   and   case-control    studies   in  which  epidemiologic   factors  other  than 
radiation,  as  determined   from  existing   records  or  by   interview,   are 
investigated.     Reviews   of  diagnostic  material    by  panels  of  pathologists   are 
often  employed   in  connection  with  the   studies.     Stored  blood   sera  obtained 
prior  to  cancer  diagnosis  may  be  analyzed   to   investigate  possible   Influences 
of  hormonal,  nutritional,   and  other  factors.     A  major  long-term  goal    of  the 
project   is  to   investigate  ways   of  improving   the  completeness  and   diagnostic 
accuracy  of  cancer  case  ascertainment  materials  through  the  linkages   with 
tumor  and   tissue   registries.   Insurance  records,  contacts  with   hospitals   and 
physicians,   and  other  means. 

A  study  of  female  breast  cancer  Incidence   has  been  completed   and   accepted    for 
publication  as  an  RERF  technical    report;  other  publications   have  appeared   or 
are   in   preparation.     Colorectal    cancer  Incidence  Is  currently  being 
Investigated   by  similar  means.     Case-control    Interview  studies  of  breast, 
lung,  colorectal,   and  thyroid  cancers  are   in  various   stages  of  completion. 
Planning   has  been  completed   for  hormonal    and  micronutrlent  assays   of  stored 
serum  samples   for  cancer  cases   and  controls,   and   research   protocols   have  been 
submitted   to  the  RERF  protocol    committee.     A  pilot   study  using   cancer  cases 
identified   recently   from  death  certificates   has  confirmed   that,    for  cases   in 
the  Osaka   region,  there  is  a  high  probability  of  inclusion   in   the  Osaka   tumor 
registry.     Pilot   studies   are  planned   for  linkage  with  other  tumor  registries. 
Chromosomal   materials  are  being   exchanged   between  RERF  and   a  contractor  at  Oak 
Ridge  Associated  Universities   to   investigate  comparability  of  chromosomal 
aberration  assays   of  medically  Irradiated   populations   under   investigation  by 
the   Branch   with   those  of  A-bomb   survivors   studied   at   RERF.      Skin    fibroblasts 
are  being   obtained    from   recent   breast   cancer  cases   and   controls,   with   high   and 
low  radiation  doses.      These   fibroblasts   are  cultured   at   Rrookhaven   National 
Laboratory  and   assayed    for   sensitivity  to   cell-killing   by  gamma   radiation. 
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The    following    findings   have  been   obtained:      breast   cancer   risk   is   strongly 
related   to   radiation  dose    for   exposures   at   all    ages    prior   to  40,   but   not   at 
older  ages;  the  existence  of  an  excess   risk   following   exposure   in  early 
childhood   was   not    known   previously.      Proposed   changes   in   the  dosimetry   used 
for  the  A-bomb   survivor  population   seem  unlikely  to   affect   risk  estimates  or 
other   inferences   concerning   radiation-induced   breast  cancer.      Radiation   and 
smoking  appear  additive  in   effect   for  the  causation  of  lung   cancer   in  A-bomb 
survivors.     Colon  cancer  risk   is   strongly  related   to  radiation  dose;  the 
relationship  seems  particularly  strong   for  cancers  of  the   sigmoid   colon. 

Prenatal   X-ray  Exposure  and  Childhood  Cancer  in  Twins.     The  objective  of  this 
study,  to  be  carried   out  collaboratively  with   the  National    Institute  of 
Environmental    Medicine   in  Stockholm,   is  to  evaluate  the  relationship  of 
prenatal    x-ray  exposure  to   subsequent   incidence  and  mortality  from  cancer 
before  the  age  of  16  years.     Twins  are  especially  suitable  subjects   for  this 
study  because,  until    recent  times,  women  thought  to  be  pregnant  with   twins 
were  often   x-rayed   regardless  of  other  medical    indications   for  this   procedure. 
Comparisons  of  prenatally  x-rayed   single-born   subjects  are  thought   to  be 
confounded  with  the  medical    complications  of  pregnancy   for  which  the 
radiologic   investigation  has  been  made.     Twins  are  also   suitable   subjects 
because   the   high   frequency  of  prenatal    x-ray  exposure  leads   to  better 
statistical    power  of  the  comparison  of  exposed   and   non-exposed   subjects   for 
subsequent  medical    events   in   samples  of  limited   size. 

The  study  objectives  can  be  carried   out  efficiently  in   Sweden  because  of  the 
unique   records   resources  there.     A  registry  of  twin   births   from  1886  to  1967 
is  being  maintained  by  the  National    Institute  of  Environmental    Medicine. 
Centralized,  computer-based   files  of  deaths   since  1950  and   of  cancer 
registrations   since  1958  are  available.      Individuals  can  be  traced  through 
central    population   registration  and   through  a  network  of  parish  offices.     A 
national    health   service  system  provides  a  means  of  obtaining   lifetime   records 
of  medical    care   for  selected   study  subjects. 

Pilot  evaluations   indicate  that  over  100  cases  of  childhood  cancer  will    be 
available  for  study,   and   that  with  200  comparison   subjects,   this   sample  size 
will   be  sufficient  to  detect  a  doubling  of  risk   with  a   high   probability. 
Information  obtained   and   considered   in   the  analysis  will    be  the   number   and 
kind  of  x-ray  exposures,   stage  of  pregnancy  at   exposure,   birthweight,  duration 
of  gestation,  medical    complications  of  pregnancy,   and   other  variables  that 
might  confound  the  comparison.     The  material    will    also   provide  a  means  of 
comparing   overall    childhood   cancer   incidence  among   twins  with   that  of  single- 
born   subjects,   which  is   also  relevant  to  the  main  objectives   of  this 
investigation. 

Irradiation  for  Benign  Menstrual   Disease.     The  objectives  of  this   study  are  to 
determine   cancer   incidence  and   mortality  and   estimate   the   risks   of   radiation- 
induced   cancer   in   women   treated    for  benign   gynecological    disorders    (BGD).      A 
study   size   of  at   least  9,000  exposed   women    should   be   sufficient   to   provide 
adequate   statistical    power   to  detect   and   evaluate  dose-response   relationships 
for   radiogenic    leukemia   and    solid    tumors.     Medical,   therapeutic,   and    follow-up 
information   is   being   abstracted    from  medical    records    in   New   York, 
Massachusetts,   Connecticut,    Rhode    Island,   and   Sweden.      Death   certificates   are 
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being   obtained-  for  those  who  died,   and   questionnaires  will    be  sent  to   those 

who   are  alive.     Collaborative  mortality  analyses   will  be  made  using  data   from 

two  other  British  series  of  patients,   and   comparisons  will    be  made  with 

Connecticut   population   rates   for  cancer   incidence  and  with  women   treated 

without  radiation  for  BGD  if  a  large  enough  cohort  of  unexposed  women  can  be 
assembled.  Organ-specific  radiation  doses  will  be  determined  for  individual 
BGD  patients. 

Leukemia  and  Lymphoma  Associated  with  Diagnostic  X-Ray.     The  objective  of  this 
study  is  to  quantify  the   risks  of  leukemia   and   lymphoma  associated  with 
radiation  exposure   from  diagnostic  x-rays.     Using  the  resources  of  the  Kaiser 
prepaid   health   plans   in  Oakland   and   Los  Angeles,   California  and  Portland, 
Oregon,   approximately  2,000  leukemia  and  lymphoma  cases   were   found  diagnosed 
since  the   inception  of  these   plans   in   the  early  1940s.     At   least  one  matched 
control    has  been   identified   for  each  case.     Complete  medical    record 
information  on  diagnostic  x-ray  exposures  and   other  cancer  risk   factors   has 
been   abstracted   for  all    subjects   from  Oakland   and  Portland   (1,261  cases   and 
1,578  controls).     Diagnostic  x-ray  exposures  were  converted   to   total    radiation 
doses  received  by  the  active  bone  marrow,   using  estimates  of  exposure   for  x- 
ray  procedures   provided   by  an  expert  medical    physicist   from  M.   D.    Anderson 
Hospital.     Data   from  Portland   and  Oakland   have  been  consolidated,   and 
preliminary  analyses   performed.     The  Los  Angeles  data  are  expected   shortly. 
(The  contracts  with  the  Kaiser  Foundation  Research   Institute   in  Los   Angeles 
[N01-CP-11038],    Oakland   [NOl-CP-11037],   and   Portland   [N01-CP-11009],    are 
listed   under  the  Environmental    Studies   Section,    Environmental   Epidemiology 
Branch,   DOE,    EBP.) 
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RADIATION  EPIDEMIOLOGY  BRANCH 
RESEARCH  CONTRACTS  ACTIVE  DURING  FY  85 

RADIATION  STUDIES 


Institution/Principal  Investigator/ 
Contract  Number 

Chaim-Sheba  Medical  Center 
Elaine  Ron,  Baruch  Modan 
NOl  CP  01042 

Chicago,  University  of 
Melvin  L.  Griem 
NOl  CP  41011 

Danish  Cancer  Registry 
01 e  M.  Jensen 
NOl  CP  51037 

Energy,  Department  of 
Brookhaven  National  Laboratory 
A.  Bertrand  Brill 
YOl  CP  40503 

Harvard  University 
Richard  R.  Monson 
NOl  CP  31049 

Harvard  University 
Richard  R.  Monson 
NOl  CP  41060 

Health  Research,  Inc. 
Diane  Cookfair 
NOl  CP  31048 

International  Agency  for  Research 

on  Cancer 
Rudolfo  Saracci 
NOl  CP  11017 

Karolinska  Institute 
Lars-Erik  Holm 
NOl  CP  51034 


Title 

Radiation  Risk   Estimation   in 
Israeli    Children   Irradiated 
for  Tinea  Capitis 

Cancer  Risk   in  Patients 
Irradiated   for  Peptic  Ulcer 


Cancer   in  the  Opposite   Breast 
Following  Radiotherapy  for 
Primary   Breast   Cancer 

Thyroid  Disease   Following  131-1 
Therapy  for  Hyperthyroidism 


Cancer  Risk   in   Women 
Irradiated   for  Benign 
Gynecologic  Disorders 

A  Follow-up   Study  of   Patients 
Treated   for  Hyperthyroidism 


Cancer  Risk   in   Women 
Irradiated   for  Benign 
Gynecologic  Disorders 

International    Radiation   Study 
to  Evaluate  the  Risk  of 
Radiation   Exposure   in   Cervical 
Cancer--European   Segment 

Thyroid   Cancer  Risk    Following 
Diagnostic    and   Therapeutic   131-1 
Exposure 
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Memorial   Hospital    for 

Cancer  and  Allied  Diseases 
David  Schottenfeld 
NOl  CP  41061 


A  Follow-up  Study  of  Patients 
Treated   for  Hyperthyroidism 


Minnesota,    University  of 
Jack  S.   Mandel 
NOl  CP  21015 


Risk  of  Cancer  in  X-Ray 
Technologists 


National   Academy  of  Sciences 
Seymour  Jablon 
NOl  CP  01012 


Epidemiologic  Studies  of 
Cancer  Among  A-bomb  Survivors 


National    Institute  of 
Environmental    Medicine 
Anders   Ahlbom 
NOl   CP   51033 


Prenatal  X-ray  Exposure  and 
Childhood  Cancer  in  Twins 


Southern  California,   University  of 
Susan  Preston-Martin 
NOl  CP  41062 


A  Follow-up  Study  of  Patients 
Treated   for  Hyperthyroidism 


Yale  University 

W.   Douglas  Thompson 

NOl  CP  01029 


Risk  of  Cancer  Following 
Multiple  Chest   Fluoroscopies 
for  Tuberculosis 
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DEPARTMENT  OF  HEALTH  ANO  HUMAN  SERVICES  -  PUBUC  HEALTH  SERVICE 
NOTICE  OF  INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

Z01CP04481-09  RE3 


PEHICD  COVERED 

October  1,  1984  to  September  30,  1985 


TITLE  OF  PROJECT  (80  characters  or  less.  Title  must  fit  on  one  line  between  the  tMrtiers.) 

Studies  of  Radiation-Induced  Cancer 


PRINCIPAL  INVESTIGATOR  (List  other  professional  personnel  below  the  Principal  Investigator.)  (Name,  title,  laboratory,  and  institute  a/filiation) 

PI;     J,  D.  Boice,  Jr.  Chief  REB  NCI 

Others:  Co  E.  Land  Health  Statistician  REB  NCI 

Go  Wc  Beebe  Health  Statistician  CEB  NCI 

Dc  A,  Hoffman  Epidemiologist  REB  NCI 

Z.  Hrubec  Expert  Statistician  REB  NCI 

R.  A.  Klelnerman  Epidemiologist  REB  NCI 

E.  B.  Harvey  Staff  Fellow  REB  NCI 


COOPERATING  UNITS  (If  any) 

Radiation  Effects  Research  Foundation,  Japan  (R.  K.  Boutwell ,  H.  Kato); 
Department  of  Energy  (R.  Goldsmith);  Danish  Cancer  Registry  (0.  Jensen); 
Chalm  Sheba  Medical  Center,  Israel  (B.  Modan,  E.  Ron) 


LAB/BRANCH 

Radiation  Epidemiology  Branch 


INSTITUTE  AND  LOCATION 

NCI,  NIH,  Bethesda,  Maryland  20205 


TOTAL  MAN-YEARS: 
11.0 


PROFESSIONAL: 
8.0 


OTHER: 
3.0 


CHECK  APPROPRIATE  BOX(ES) 

O  (a)  Human  subjects  D  (b)  Human  tissues  D  (c)  Neither 

D  (a1)  Minors 
O  (a2)  Interviews 


SUMMARY  OF  WORK  (Use  standard  unreduced  type.  Do  not  exceed  the  space  provided.) 

This  project  (1)  examines  cancer  incidence  and  mortality  among  populations 
exposed  to  Ionizing  radiation,  especially  at  low  dose  levels;  (2)  characterizes 
the  risk  of  radiation-induced  cancer  in  terms  of  tissues  at  risk,  dose  response, 
radiation  quality,  fractionation  of  dose,  time  since  exposure,  sex,  age  at 
exposure  and  at  observation,  and  possible  modifying  influences  of  other  environ- 
mental and  host  factors;  and  (3)  examines,  tests,  and  formulates  models  of 
radiation  carcinogenesis  to  help  define  basic  mechanisms.  Groups  studied 
include  the  Japanese  A-bomb  survivors,  and  several  large  populations  with 
documented  therapeutic  (e.g.,  cervical  cancer  patients),  diagnostic  (e.g., 
tuberculosis  patients),  and  occupational  (e.g.,  x-ray  technologists)  exposures 
to  ionizing  radiation.  Program  members  serve  on  committees  advising  the 
government  as  well  as  international  agencies. 

Results  of  studies  suggest  that  (1)  susceptibility  to  radiogenic  breast  cancer 
declines  with  increasing  age  at  exposure,  and  children  exposed  under  age  10  are 
at  high  risk;  (2)  repeated  exposure  to  relatively  low  radiation  doses  pose  some 
future  risk  of  breast  cancer;  (3)  the  risk  of  radiogenic  cancer  may  remain 
throughout  life;  (4)  prenatal  x-ray  in  twins  increases  the  risk  of  childhood 
cancer;  (5)  children  Irradiated  for  benign  conditions  of  the  head  and  neck  are 
at  high  risk  of  developing  thyroid  and  brain  neoplasia;  (6)  9%   of  all  thyroid 
cancers  may  be  attributed  to  prior  childhood  head  and  neck  irradiation;  (7) 
radiotherapy  for  childhood  cancer  was  associated  with  increased  risks  of 
subsequent  bone  cancer  but  not  leukemia;  (3)  high-dose  radiation  to  the  pelvis 
induces  fewer  leukemias  than  other  types  of  exposures;  (9)  ovarian  damage  caused 
by  radiation  may  lower  breast  cancer  risk,  even  among  postmenopausal  women;  (10) 
chromosome  aberrations  following  partial -body  irradiation  persist  in  circulating 
lymphocytes  for  over  30  years;  (11)  radiogenic  colon  cancer  occurs  in  atomic 
bomb  survivors  but  not  in  cervical  cancer  patients  treated  with  radiation. 
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PROJECT  DESCRIPTION 


Names,  Titles,  Laboratory  and  Institute  Affiliations  of  Professional 
Personnel  Engaged  on  this  Projectl 


John  D.  Boice,  Jr. 
Charles  E.  Land 
Gilbert  W.  Beebe 
Daniel  A.  Hoffman 
Ruth  A.  Kleinerman 
Elizabeth  B.  Harvey 
Stella  G.  Machado 
Zdenek  Hrubec 
Jerome  Wilson 
Rochelle  E.  Curtis 
Nancy  L.  Eby 
Katherine  W.  Chen 
Michele  M.  Morin 
Robert  Goldsmith 
William  J.  Blot 
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Methods  Employed: 

Studies  of  exposed  populations  are  conducted  to  strengthen  the  quantitative 
basis  for  risk  estimation,  especially  at  low  doses,  to  improve  understanding 
of  the  role  of  host  and  environmental  factors  on  radiogenic  cancer  risk,  and 
to  provide  insights  into  carcinogenic  mechanisms. 

The  relationship  between  cancer  risk  and  radiation  is  an  especially  promising 
area  for  epidemiologic  research,  because  quantitative  descriptions  of  exposure 
are  usually  straightforward.  As  Doll  has  put  it,  "studies  of  the  quantitative 
relationships  between  dose  and  effect,  of  the  conditions  which  modify  the 
effect  of  a  specific  exposure  and  of  the  time  relations  between  duration  of 
exposure,  intensity  of  exposure,  length  of  induction  period  and  the  rate  of 
progress  of  the  clinical  disease  will  enable  the  epidemiologist  to  take  part 
in  formulating  and  testing  hypotheses  about  the  mechanisms  by  which  cancer  is 
produced"  (Acta  Un.  Int.  Cancr.  20:  747,  1964).  The  program  of  radiation 
studies  is  summarized  in  four  project  areas:  Medical  Exposures,  Atomic  Bomb 
Survivors,  Occupational  and  Environmental  Exposures,  and  Methodologic 
Studies. 

A.  Medical  Exposures.  Studies  of  populations  exposed  to  medical  irradiation 
have  great  potential  for  quantifying  late  radiation  effects  because  (1) 
exposures  can  usually  be  accurately  estimated,  (2)  nonexposed  patients  are 
often  available  for  comparison,  (3)  useful  information  on  other  risk  factors 
can  frequently  be  obtained  frcm  existing  records,  and  (4)  medical  facilities 
often  follow  patients  for  long  periods  of  time  after  treatment.  Radiation 
studies  may  be  a  particularly  useful  approach  to  understand  the  mechanism  by 
which  cancer  is  produced  since  quantitative  descriptions  of  exposure  are 
usually  straightforward,  an  advantage  not  available  for  most  other 
carcinogens.  For  specific,  relatively  insensitive  tissues,  the  only  evidence 
that  a  cancer  can  be  induced  by  ionizing  radiation  comes  frcm  patient 
populations  given  high-dose,  partial-body,  therapeutic  irradiation.  For  other 
sites,  the  best  evidence  on  low-dose  risk  comes  from  populations  given 
multiple,  low-dose,  diagnostic  irradiation  resulting  in  high  cumulative 
exposures.  The  radiation  studies  program  tries  to  assure  that  maximum  benefit 
is  derived  from  existing  epidemiologic  resources,  and  attempts  to  initiate 
studies  of  populations  not  previously  evaluated,  but  which  offer  unusual 
potential  for  new  information.  Eighteen  medically  irradiated  populations  are 
currently  under  study:  women  irradiated  for  cervical  cancer,  benign 
gynecologic  disorders,  breast  cancer  and  endometrial  cancer;  children 
irradiated  for  lymphoid  hyperplasia,  retinoblastoma  and  other  cancers,  or 
tinea  capitis;  men  irradiated  for  testis  cancer  or  peptic  ulcer;  patients  who 
received  diagnostic  radiographic  procedures  for  tuberculosis  or  scoliosis; 
twins  who  received  prenatal  x-ray;  leukemia  and  lymphoma  patients  who  received 
prior  diagnostic  x-ray  examinations;  thyrotoxicosis  and  other  patients  treated 
with  radioactive  iodine;  and  patients  given  diagnostic  doses  of  radioactive 
iodine. 
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Populations   receiving  therapeutic  irradiation  are  described   below. 

1.  The  International   Radiation  Study  of  Cervical   Cancer  is  a   program  of 
studies  designed   to   provide  new  insights   into   radiation  carcinogenesis 
and   to   increase  the   precision  of  current   risk  estimates.     These 
investigations   include  cohort   studies   in  cancer   registries  and   individual 
clinics,  case-control    studies,  dosimetry  studies,  chromosome  studies, 
hormone   studies,   and   pathology  evaluations.     The  program  evolved   from   a 
WHO-sponsored   investigation  of  30,000  women   treated   for  cancer  of  the 
cervix  uteri    in  nine  different  countries  and   clinically  evaluated   from 
1960-1970.     The   follow-up  of  most  of  this   population   has  been   extended  to 
the  present.     However,  to  obtain   a  sample  large  enough  to  measure  the 
effects  of  relatively  low-dose  radiation   received  by  organs  distant   from 
the   site  of  primary  irradiation,  the  program  has  been  expanded   through 
the  collaboration  of  15  population-based  cancer  registries. 
Approximately  200,000  women  with  cervical    neoplasia  are  being   studied. 
The  cancer  registry  cohort   studies   have  been  completed,   and  detailed 
case-control    studies  are  being  conducted   to   provide   radiation  dose 
estimates  on   individuals  and   to  evaluate  dose  response.     Changes   in   serum 
estrogen   and   androgen  levels,   possibly  associated  with  ovarian 
irradiation,   are  being   evaluated  by  radioimmunoassay  techniques. 
Chromosome  aberrations   in  circulating   lymphocytes  are  also  being 
evaluated   in   relation   to  total    active  bone  marrow  dose. 

2.  Several    studies  of  childhood   irradiation   are  being  conducted.     The 
minimal    confounding   effect  of  other  carcinogenic   influences,   such  as 
smoking  or  occupation,   and  the  possible  greater  susceptibility  of  young 
people  to  environmental    carcinogens,  enhances  the  chances  of  detecting 
increased   risks  due  to  therapy.     The   study  of  3,000  children   treated    for 
enlarged  tonsils  with   radiation  or  surgery  in   Boston   is  nearing 
completion.     Physical    examinations   have  been   performed  on  over  one 
thousand   irradiated   and   surgical    patients   in  order  to  determine  the   risk 
of  thyroid   nodules  more  accurately  and   to  account   for  the   potential 
detection  bias   in   previous   studies  where  only  radiation-exposed   persons 
were   screened.     Blood  studies   include  the  evaluation  of  serum  calcium 
levels  and   plasma  thyroglobul in   concentrations.     Chromosome  aberrations 
in  circulating  lymphocytes   are  also  being   investigated   to  assess   exposure 
more  accurately  and   to  evaluate  the  effect  of  radiation   in   causing    long- 
term  damage   in   somatic  cells   from  partial-body  exposures. 

3.  A  collaborative   study   in   Israel    has  been  completed   which  evaluates  the 
risk  of  cancer  in  10,000  children  exposed   to  x-rays   during   the   treatment 
of  ringworm  of  the  scalp  and   in  15,000  comparison   individuals.     This   is  a 
matched   prospective  cohort   study.     Malignant  and   benign   neoplasms  were 
ascertained  by  abstracting   pathology  records   in   all   22  hospitals   in 
Israel    and  through   record   linkage  with  cancer  and  death   registries.     A 
biochemical    epidemiologic   study  has  been  developed   in   Israel    to   evaluate 
whether   the   risk   of  thyroid   neoplasms   associated   with   a   low   radiation 
dose    (9  rads)   might  be   related   to   increased   host   susceptibility 
associated   with   heterozygosity   for   ataxia   tel angiectasia.     Ataxia 
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4.  Over  9,000  persons   who  survived  at  least  two  years  after  a  diagnosis  of 
childhood  cancer  in   13  hospitals   in   the  U.S.   and   other  countries   have 
been   studied   for  the  risk  of  second  cancer  development.     Detailed  medical 
records   have  been   abstracted   on  cases  and  matched   controls  to  quantify 
the  risks  associated  with  radiation  or  chemotherapy  treatments. 

5.  A  population-based  case-control   study  of  thyroid  cancer   in   Connecticut 
was  conducted.     Home   interviews   were  completed   on  159  persons  who 
developed   thyroid   cancer  between  1978  and  1980  and  285  controls. 
Radiation,  diet,   hormones  and   other  risk   factors  were  evaluated. 

6.  The  Surveillance,    Epidemiology,   and  End  Results    (SEER)    and  other  cancer 
registries  were  used   to   identify  second  primary  cancers   in  persons   with 
cancers  of  the  breast,   testis,   and  endometrium  to   evaluate  treatment 
effects  and  generate   hypotheses  about  common  etiologies. 

7.  A  monograph  on  multiple  primary  cancers   was   prepared   in  collaboration 
with   the  Connecticut   Tumor  Registry  and   the  Danish   Cancer  Registry.     The 
volume  was   prepared  with   several    objectives   in  mind:     (a)   clarify  the 
patterns  of  multiple  primary  neoplasms  through  systematic   evaluations  of 
all   tumors  developing   in   Connecticut  and  Denmark  during  the   past  40  to  50 
years,   and   among   long-term   survivors,   (b)    stimulate  the   formation  of 
hypotheses  to  explain  the  tumor  complexes   and   to   evaluate  further 
clinical,  epidemiological    or  experimental    approaches,   (c)    identify  groups 
at  especially  high  or  even   low  risk  of  second  cancer  to   help  generate 
insights   into  carcinogenic  mechanism  or  hose-environmental    interactions, 
and   (d)   suggest   strategies   for  future  research  and   preventive  actions. 

8.  New  cohorts   are  being   evaluated  of  women  who  received   radiotherapy   for 
benign  gynecological   disorders    (BGD)    in   Massachusetts,   New  York,   Rhode 
Island,    Connecticut   and   Sweden.      Cancers   of   pelvic   and   abdominal    organs, 
sites  which   have  not  been  well    characterized    in   terms  of  radiogenic    risk, 
are  being   studied.      In   addition,   the   paradoxical    finding   of   increased 
leukemia   risk  associated  with   low-dose  exposures  to   the   pelvic  marrow  in 
BGD  patients,   but   not   high-dose   exposures   in  cervical    cancer   patients, 
will    be  investigated,   as  will    the  unexpected   reduction   in   breast  cancer 
risk   previously  associated  with   irradiation    for  BGD  in   post-menopausal 
women . 

9.  The   risk   of  leukemia   in   breast  cancer   patients   treated   with   radiotherapy 
is   being   evaluated    in    a  population-based   case-control    study   in 
Connecticut.     A  total    of  73  women   were    identified   as   developing    leukemia 
at   least   18  months   after   a  breast   cancer  diagnosis   during   the   period 
1935-1983;   two  breast  cancer  controls    have  been  matched    to   each   case. 
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The  radiation  dose  to  the  bone  marrow  is  on  the  order  of  2,000  rad  within 
the  radiation  field  (800  rad  if  averaged  over  the  entire  body  and  70  rad 
outside  this  field).     A  cohort  analysis  of  these  patients  using  treatment 
data  available  from  the  Connecticut  Tumor  Registry  suggests  that  women 
receiving  radiation  for  their  first  course  of  treatment  may  have  a  two- 
fold to  three-fold  risk  when  compared  to  the  general   Connecticut 
population,   although  the  possibility  of  missing  subsequent  exposure  to 
alkylating  agents  could  not  be  discounted. 

10.  A  study  of  the  carcinogenic  effects  of  radiation  therapy  for  peptic  ulcer 
has  been  initiated.     Over  2,000  patients  who  were  exposed  between  1937- 
1965  have  been  identified,  and  the  radiation  risks  for  cancers  of  the 
stomach,   pancreas,   lung,   spleen,   and  kidney  will   be  evaluated  and 
compared  with  2,500  patients  treated  by  surgical   or  medical   means. 
Except  for  the  lung,   radiation   risks  for  these  sites  are  not  well 
defined. 

Populations  receiving  diagnostic  irradiation  are  described  below. 

11.  A  case-control    study  was  conducted  in  a  population  of  more  than  32,000 
twins  born  in  Connecticut  from  1930-1969  and  followed  to  age  15   to 
evaluate  cancer  risk  from  prenatal   x-ray  exposure.     Twins  were  chosen  for 
study  because  the  likelihood  of  medical    selection  bias  would  be  reduced, 
i.e.,  most  mothers  were  x-rayed  because  of  a  suspected  twin  pregnancy  or 
to  determine  fetal   positioning  prior  to  delivery  and  not  for  any  medical 
condition  that  could  predispose  to  childhood  cancer.     A  feasibility  study 
was  successfully  completed  in  Sweden,   and  a  similar  study  of  over  100,000 
twins  will   be  conducted. 

12.  A  second  mail   questionnaire  follow-up  of  women  who  received  multiple 
chest  fluoroscopies  during  pneumothorax  treatment  of  tuberculosis  between 
1930-1954  was  conducted  to  reaffirm  whether  repeated,   relatively  low 
radiation  doses  pose  some  future  risk  of  breast  cancer,  whether  the  risk 
may  be  cumulative,  whether  adolescence  is  an  especially  sensitive  age, 
and  whether  older  women  may  be  at  low  risk  of  radiogenic  breast  cancer. 
Additional    studies  are  being  conducted  in  Massachusetts,  Connecticut,   and 
Denmark   to  clarify   further  the  carcinogenic  effect  of  multiple  low-dose 
x-ray  exposures  in  both  men  and  women. 

13.  Using  the  resources  of  prepaid  health  plans  in  Oakland  and  Los  Angeles, 
California  and  Portland,  Oregon,  2,000  cases  of  leukemia  and  lymphoma  and 
2,000  controls  have  been  identified.     Long-term  histories  of  diagnostic 
x-ray  exposures  have  been  obtained  for  all   Oakland  and  Portland  subjects, 
and  will   soon  be  completed  for  Los  Angeles  subjects.     The  possible 
association  of  leukemia  and  lymphoma  with  radiation  dose  to  active  bone 
marrow  will   be  evaluated.     Radiation  dosimetry  has  been  completed,   and 
preliminary  analyses  are  ongoing. 

14.  A  feasibility  study  of  1,645  patients  treated  for  scoliosis  at  four 
Minneapolis-St.   Paul,  Minnesota,   hospitals   from  1935-1965   is  being 
conducted.     These  patients  received  a  large  number  of  full    spinal   AP 
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x-ray  examinations  during   a  3  to  5  year  period   in   adolescence  to  monitor 
the  progression  of  spinal    curvature  and   treatment  effects.     The  doses   to 
the  developing   breast  tissue   in  young   girls  may  have  been   substantial 
enough   to   increase  their  risk  of  breast  cancer. 

Populations   receiving   isotopes   are  described  below. 

15.  A  feasibility  study  to  extend  the   follow-up  of  patients   treated   with 
radioactive  iodine  for  hyperthyroidism   found   no  unusual    cancer   risks   in 
patients  at  one  large   hospital    in  Sweden.     A  major  expansion   to   evaluate 
the  carcinogenic   risks   associated  with  diagnostic   and   therapeutic 
exposures  to  radioactive   iodine   in  Sweden   has  been   initiated.     A  second 
follow-up  of  patients  originally  identified   in   the  National    Cooperative 
Thyrotoxicosis   Therapy   Follow-up   Study   (TT  Study)    has   also  begun. 
Morbidity  and  mortality  data  are  being   collected   on  23,000  persons 
treated  by  radioactive   iodine  131-1   for  hyperthyroidism  and  14,000 
patients  treated   for  hyperthyroidism  by  either   surgery  or  anti-thyroid 
drugs.     A  feasibility  study  was  conducted   in  Denmark  on   over  30,000 
patients  exposed   to  diagnostic  doses  of  radioactive   iodine.     Radioactive 
iodine   is  an   important   isotope  used   in  medicine,  a  major  component  of 
fallout   from  nuclear  weapons  tests,   and   also   a  major  release   product   from 
nuclear  power  reactors.     There  is  considerable  controversy  over  the 
effectiveness  of  radioactive   iodine   in   inducing  malignancies,   and    it   is 
felt  that   further  studies   in  this   area  are  warranted. 

16.  A  study  that  will    provide  a  clinical    evaluation  of  persons   with  nodular 
thyroid  disease   is  being   initiated   in  collaboration  with   Brookhaven 
National    Laboratory  (BNL).     These   patients   were   initially   identified   in 
the  TT  Study  and   received  131-1  therapy  for  hyperthyroidism.     They 
developed   palpable  thyroid   nodules  one  or  more  years  after  131-1 
treatment.     These  nodules,   however,  were  not  clinically  evaluated   by  the 
end  of  the   study.     BNL,   in  collaboration  with  clinicians   who  originally 
participated   in   the  TT  Study,  will    locate  these   patients  and    invite  them 
to   return   to   the   clinic    for   an   examination   of  the   thyroid   gland.      The 
final    clinical    diagnosis  will    be  analyzed   as  a   function  of  131-1  dose, 
type  of  hyperthyroidism,   age  at   first  treatment,   and  duration  of  follow- 
up  to   assess  the   risk  of  thyroid  disease   following  131-1  therapy. 

Other  projects   are   intended   to   strengthen   inferences   from  studies  of 
medically-irradiated   populations   in   general. 

17.  Dosimetry:      An   essential    part   of  the   program  of  epidemiologic   studies   of 
medical ly  irradiated   populations   is  accurate  dosimetry  for   specific 
organs.     A  team  of  medical    physicists   has   been    formed   to   work   with   the 
Branch   on   dosimetry  problems   using    physical    measurements   on   patients, 
anthropomorphic   phantoms,    and  a   Monte   Carlo   computer  code  developed    in 
collaboration  with   the   Oak   Ridge   National    Laboratory  and    the   Center    for 
Devices   and   Radiological    Health,    Food   and   Drug  Administration.      Radiation 
dose   estimates   for   specific   organs   have   been   obtained    for   tuberculosis 
patients   repeatedly   exposed   to   fluoroscopic   x-rays,   cervical    cancer 
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patients  treated  with  intracavitary  radium  and  external  beam  x-rays  or 
gamma  rays,  children  irradiated  for  enlarged  tonsils,  persons  with 
leukemia  who  received  diagnostic  x-rays,  patients  treated  with  high 
energy  accelerators  that  produced  low  levels  of  neutron  exposures,  and 
children  treated  with  radiotherapy  for  cancer  who  subsequently  developed 
a  second  malignancy.  Determinations  are  ongoing  for  women  irradiated  for 
breast  cancer,  benign  gynecological  disorders,  and  endometrial  cancer; 
men  irradiated  for  testis  cancer;  persons  irradiated  for  treatment  of 
peptic  ulcer;  and  persons  exposed  to  multiple  diagnostic  x-rays  for 
monitoring  the  progression  of  scoliosis. 

18.  Biochemical  studies:  The  value  of  cytogenetic  aberration  data  as  a 
biological  dosimeter  in  persons  with  partial -body  irradiation  is  being 
explored  in  four  medically-irradiated  populations  in  collaboration  with 
cytogeneticists  at  Oak  Ridge  Associated  Universities.  The  objectives 
are:  to  determine  the  type  and  frequency  of  somatic  cell  aberrations  in 
circulating  lymphocytes  in  order  to  compare  dose-response  relationships 
with  those  seen  in  A-bomb  survivors  with  total -body  exposure;  and  to 
determine  the  persistence  of  effects  in  relation  to  sex,  age  at  exposure, 
dose  and  dose  fractionation,  and  radiation  quality.  Populations  being 
evaluated  include  persons  irradiated  for  enlarged  tonsils  as  children, 
cervical  cancer  patients,  tuberculosis  patients,  and  persons  exposed  as 
infants  for  enlarged  tonsils  or  thymic  glands.  Among  persons  irradiated 
for  enlarged  tonsils,  serum  tests  include  measurements  of  thyroglobul in 
concentrations  including  T3,  T4,  TBGI,  calcium,  TSH,  and  AflA.  Cultured 
skin  fibroblasts  from  several  irradiated  populations  are  being  obtained 
to  evaluate  the  possibility  that  abnormal  in  vitro  sensitivity  to 
ionizing  radiation,  indicating  perhaps  an  impaired  ability  to  repair 
damaged  DNA,  might  be  associated  with  an  enhanced  risk  of  radiogenic 
cancer. 

To  evaluate  an  unusual  lowering  of  breast  cancer  risk  following  ovarian 
irradiation  for  cervical  cancer  among  premenopausal  and  postmenopausal 
women,  serum  determinations  of  hormones  (estrone,  estradiol,  testoste- 
rone, and  androstenedione)  are  being  made.  Currently,  serum  samples  are 
being  collected  from  350  cervical  cancer  patients  (175  who  received 
radiotherapy  and  175  who  received  surgery  only)  who  were  treated  an 
average  of  20  years  ago  and  have  been  followed  as  part  of  the 
international  radiation  study  of  cervical  cancer  patients.  In  addition, 
125  serum  samples  are  being  collected  from  women  treated  more  recently 
(2,  5,  10  or  15  years  post-treatment)  as  well  as  pre-treatment  and  6- 
month  post- treatment  samples  from  newly  diagnosed  cervical  cancer 
patients.  Fifteen  women  who  received  radiotherapy  and  10  women  who 
received  surgery  will  be  evaluated  for  each  interval  group. 

B.  Atomic  Bomb  Survivors.  Studies  are  conducted  to  investigate  cancer  risk 
in  the  survivors  of  the  Hiroshima  and  Nagasaki  atomic  bomb  explosions  in  order 
(1)  to  clarify  the  relationships  between  risk  and  radiation  dose  in  terms  of 
dose  response,  temporal  distribution  of  risk  following  exposure,  dependence  on 
sex,  age  at  exposure,  and  other  host  factors,  variation  by  organ  site  and 
histological  classification,  and  interactions  with  risk  factors  other  than 
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radiation;    (2)   to  strengthen  the  data  base  by  supporting  efforts  to  improve 
coverage  of  the  tumor  and  tissue  registries  in  the  two  cities  and,   through 
formal    pathology  reviews,   to  improve  accuracy  of  diagnosis;   and   (3)   to  extend 
the  value  of  the  data  base  by  investigating  cancer  risk  factors  other  than 
radiation  and  how  they   interact  with   radiation.     Investigations  based  on   the 
Life-span  Study   (LSS)   sample  of  82,000  A-bomb  survivors  plus  25,000  non- 
exposed  residents  are  carried  out  at  the  Radiation  Effects  Research  Foundation 
(RERF)   in  Hiroshima  and  Nagasaki.     The  general   philosophy  of  the  program  is  to 
take  advantage  of  the  unique  RERF  resources  to  investigate  interesting 
research  questions  as  they  arise.     A  typical   pattern  is  as  follows:     an 
incidence  survey   for  a  particular  cancer  site  is  conducted  using  all    locally 
available  sources  of  diagnostic  information.     Attempts  may  be  made  to 
ascertain  non-fatal   cases  occurring  outside  the  two  cities  or,   at  least,   to 
adjust  risk  estimates  for  migration.     Diagnostic  information  is  carefully 
reviewed,   including  examination  of  histologic  materials  if  available,   by  a 
local    investigator,   either  from  RERF  or  another  organization,   usually  a 
university  medical    school.     A  formal    pathology  review  by  a  specially 
constituted  panel   may  be  performed  to  resolve  difficult  questions  of 
diagnosis,   or  to  provide  more  detailed  information  on  histology.     Statistical 
analyses  are  performed  to  examine  questions  of  ascertainment  bias  and  to 
estimate  risk  as  a  function  of  radiation  dose,   age  at  exposure,   and  time  after 
exposure.     A  separate  pathology  study  may  be  initiated  to  examine  the 
possibility  that  precancerous  lesions  may  be  more  prevalent  in  autopsy  cases 
without  clinical   evidence  of  cancer.     Cases  and  matched  controls  may  be 
investigated  for  risk  factors  other  than  radiation  exposure  in  a  separate 
interview  study.     Because  the  population-based  incidence  study  contains  all 
the  information  with  respect  to  dose  response  that  could  possibly  be  obtained 
from  a  case-control    study  based  on  the  LSS  sample,  cases  and  controls  can  be 
matched  with   respect  to  radiation  dose  as  well    as  age  at  exposure,   city,   and 
sex,   in  order  to  maximize  statistical   power  for  the  investigation  of  possible 
interactions  between  radiation  and  other  factors.     Finally,   once  the  incidence 
study  has  been  completed,   the  A-bomb  data  may  be  combined  with  basic  data  from 
other  irradiated  populations   in  parallel    analyses  using  identical    strata  for 
dose,   age  at  exposure,   and  time  after  exposure.     The  LSS  sample  is  large,   has 
a  wide  dose  distribution  and  a  natural    age  distribution,   and  has  been   followed 
uniformly  since  1950.     Moreover,  exposure  occurred  independently  of  any 
existing  disease.     Data  from  the  LSS  sample,   therefore,   can  serve  as  a  bridge 
by  which  inferences  from  other,   less  general,   data  sets  can  be  extrapolated 
beyond  their  more  restricted  exposure  ages,   dose  levels,   lengths  of  follow-up, 
and  circumstances  of  exposure. 

1.  An  incidence  study  of  colorectal   cancer  is  being  combined  with  a  case- 
control    interview  study  that  will    address  occupational,   dietary, 
exercise,   and  other  life-style  factors. 

2.  A  feasibility  study  of  thyroid  cancer,   diet,   and  other  factors  has  been 
conducted  using  information  already  available  at  RERF.     A  thyroid  cancer 
case-control    study  is  under  development,   focusing  on  dietary  and 
reproductive  factors.     The  questionnaire  was  designed  during  a  visit  to 
MCI   by   the  principal    RERF  collaborator  and  has  undergone   subsequent 
revision.     It  is  now  intended  that  the  study  will    be  extended  to  cases 
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from  the  general    populations  of  Hiroshima  and  Nagasaki,   including   both  A- 
bomb  survivors   and   persons   who  were  not   present  at  the  bombings,   with 
controls  drawn   from  RERF  study  populations  and  matched   for  age,   sex, 
exposure,   and   radiation  dose  if  exposed.     Seven  hundred  cases  of  thyroid 
cancer  have  been   identified  with  diagnoses  during  1971-1985,   of  which 
perhaps  500  might  be  accessible   for   interview,   based  on   past  experience. 

3.  A  survey  of  breast  cancer  incidence  during  1950-1980  is  essentially 
complete  except   for  journal    publication.     This   study  has  also   been   used 
to  evaluate  the   influence  on   risk  estimates  of  migration   patterns  and 
patterns  of  delayed   reporting   to  tumor  registries. 

4.  A  case-control    interview  study  of  breast  cancer  cases   identified   in  the 
incidence  study,   and  multiple  controls  matched   by  city,   age  ATB   (_at  the 
time  of  the  _bombings) ,   and   radiation  dose,  yielded   completed   interviews 
Trom  202  cases  and  572  controls  on  93%  of  those  eligible.      In   addition, 
data  on   reproductive  history,   socioeconomic   status,   and  other  variables 
were  obtained   from  RERF  files  of  past   studies  and   from  mail    question- 
naires  for  many  of  the  cases  and  controls.     One  purpose  of  the  study  was 
to   investigate   risk  factors  other  than   radiation,  but  the   primary  purpose 
was  to   examine  possible   interactions  or  synergisms  between   radiation   and 
other  risk  or  host   factors   in  the  causation  of  breast  cancer. 

5.  A  case-control    interview  study  using   next-of-kin   informants   is  being   used 
to   investigate  the   relationship  of  lung  cancer  risk  to  carcinogens  other 
than   radiation,   including  tobacco   smoke   in   particular,   and   to  clarify  the 
interactive  relationship  of  radiation  and   smoking   in  carcinogenesis. 

6.  Serious  attention  is  being  given   to  ways   in   which  the  death  certificate 
data,  which  are  the  mainstay  of  the  LSS,  might  be  improved   by  the   routine 
incorporation  of  improved  diagnostic   information   from  tumor  and  tissue 
registries,  autopsies,  and   clinical    records.     As  a  beginning,  migration 
histories  are  being   compiled   for  all   LSS  sample  members,   and  death 
certificate  diagnoses  are  being   compared  with  diagnoses   from  the 
Hiroshima  and  Nagasaki   tumor  and  tissue  registries.     A  search  of  the 
Osaka  tumor   registry  showed   that  a  high  proportion  of  recent  cancer 
deaths   among  LSS  sample  members,    identified   from  death  certificates  to 
have  died   in  Osaka,  are   included   in   the   registry. 

7.  Two  new  studies  will    use  stored   sera  obtained  during  regular  biennial 
health  examinations  of  members  of  the  LSS  clinical    subsample.      In   these 
studies,   sera  will   be  assayed  and  compared  between   persons   who  developed 
cancer  after  the   sera  had   been  col lected,. and   age-sex-dose-matched 
controls.     Assays  will   be  of  two  types:     cases  of  breast,   thyroid,   ovary, 
and   prostate  cancer  will    be  compared  with  controls  with   respect   to 
hormone  levels   in   stored   sera,   including  estradiol,    free  and   bound   to   sex 
hormone   binary  globulin    (SHBG),   prolactin,    DHEA-S;    T3  and   T4,    thyroglobu- 
lin   and   anti-thyroglobul in   antibody,   anti-thyroid-microsomal    antibody, 
TSH;  testosterone,   free  and   bound   to   SHGB,   dihydroxy  testosterone.      Lung 
and   stomach  cancer  cases   and   controls   will   be  compared   with  respect   to 
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the  following  nutrients  and  trace  elements:  retinol,  alpha-tocopherol , 
beta-carotene,  retinol  binding  protein,  selenium,  zinc,  ferritin, 
transferrin,  and  ceruloplasmin.  These  studies  are  being  carried  out  in 
collaboration  with  scientists  from  the  Biostatistics  Branch  and  Nagasaki 
University,  Oxford  University,  and  Battel! e  Northwest  Laboratories,  as 
well  as  RERF. 

8.  A  bi national  pathology  review  of  the  RERF  lung  cancer  series  is  being 
planned  in  collaboration  with  Dr.  Mason  of  the  Environmental  Epidemiology 
Branch.  This  review  will  be  accompanied  by  a  parallel  evaluation  of  lung 
cancer  materials  from  U.S.  uranium  miners  exposed  to  alpha  irradiation 
from  radon  daughter  products.  The  review,  using  materials  collected  by 
Dr.  Yito  Saccomono  in  Grana  Junction,  Colorado,  will  be  carried  out  by 
the  same  bi national  team  that  reviews  the  RERF  series.  Besides  providing 
authoritative  classifications  for  each  of  the  two  series  using  a  common 
standard,  the  parallel  reviews  should  highlight  differences  and 
similarities  between  lung  cancers  induced  by  acute  exposure  to  gamma  rays 
from  an  external  source  and  by  protracted  exposure  to  internal  alpha 
emitters.  Two  questions  of  particular  interest  are  (1)  whether 
sensitivity  to  lung  carcinogenesis  from  alpha  emitters  demonstrates  the 
same  decline  with  increasing  age  at  exposure  as  that  seen  among  A-bomb 
survivors,  and  (2)  why  smoking  and  radiation  appear  to  interact 
multiplicatively  in  the  uranium  miners  and  additively  in  the  A-bomb 
survivors.  The  pathological  review  cannot  be  expected  to  answer  these 
questions  directly  but  may  provide  histological  clues  to  the  plausibility 
or  implausibility  of  various  mechanistic  explanations  for  the 
epidemiologic  data. 

9.  In  a  collaborative  study  with  the  Clinical  Epidemiology  Branch,  which  is 
taking  the  lead  role,  cultured  skin  fibroblasts  from  breast  cancer  cases 
and  controls  are  evaluated  for  susceptibility  to  cell -killing  by  gamma 
rays  from  a  cobalt-60  source  at  Brookhaven  National  Laboratory.  The 
purpose  of  this  study  is  to  see  whether  cancer  cases  are  more  susceptible 
to  radiation-induced  damage  and,  further,  to  see  if  susceptibility  may  be 
more  pronounced  in  persons  whose  cancer  is  likely  to  have  been  induced  by 
radiation. 

10.  Esophageal  dysplasia  and  other  possibly  premalignant  conditions  are  being 
studied,  using  LSS  sample  autopsy  materials,  in  collaboration  with  Dr.  M. 
Tokunaga,  a  pathologist  at  Kagoshima  Municipal  Hospital.  When  the 
pathological  findings  have  been  obtained,  they  will  be  analyzed  with 
respect  to  age,  radiation  dose,  and  alcohol  consumption. 

C.  Occupational  and  Environmental  Exposures.  The  objectives  of  this  project 
area  are  to  evaluate  the  long-term  effects  of  chronic  exposure  to  radiation  as 
a  consequence  of  occupational  or  environmental  exposures  and  to  collaborate 
with  other  governmental  agencies  involved  in  radiation  research.  Although  the 
possibility  of  increased  cancer  risk  associated  with  chronic  occupational 
exposure  to  low-LET  radiation  is  of  concern  both  for  public  health  and 
radiation  standard-setting,  the  only  valuable  quantitative  information 
available  to  estimate  this  risk  is  derived  from  populations  with  acute  and 
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largely  high-dose  exposures.     These  estimates  are  subject  to   uncertainties 
associated  with  the  assumed   shape  of  the  dose-response  function   used   for 
downward   extrapolation  of  risk. 

1.  The  existence,   since  1926,  of  a   professional    registry  of  about  170,000 
medical    x-ray  technologists  offered   a  unique  opportunity  for  studying   a 
large  and  well-defined   population  occupational ly  exposed   to  highly 
fractionated   low-LET  radiation.     Since  most  x-ray  technologists  are 
women,   the  registry  provides  a  chance  to  study  the  two  most   sensitive 
organ   sites  for  radiation  carcinogenesis   in  women,  the  breast  and   the 
thyroid,  at  the  level    of  incidence   in  a   population  with  at   least   some 
exposure  at  particularly  vulnerable  ages.     Questionnaires   have  been   sent 
to  approximately  140,000  active  members,   with  over  50,000  returned   to 
date.     Additionally,  two-thirds  of  the   inactive  members   have  been 
located.     Various   tracing   strategies   have  been   undertaken   to  locate  the 
remaining   inactive  members,  as  well    as  active  members  who  did   not   respond 
to  the  questionnaries. 

2.  Although  other  governmental    agencies   are  sponsoring  large-scale 
investigations  of  occupationally  exposed  workers,   our  efforts   in   this 
area   have   increased  with  the  addition   in  1984  of  two  staff  members   with 
experience  in  occupational    studies.     A  feasibility  study  of  nuclear  power 
workers   has  been  developed,   studies  of  persons  occupationally  exposed   to 
uranium  are  being  completed,  tracing   support   for  a  study  of  Oak   Ridge 
employees   who  worked  on   the  Manhathan  Projects  at  the  K-2  5  plant   is  being 
provided,  tracing   support   for  a  study  of  radium  dial    painters   is  being 
considered,   and  a   study  of  lung  cancer  risk  and   radon  exposure   in   the 
home  has  been   initiated   in   Sweden  which   includes   long-term  dosimetry 

eval uations. 

3.  Radon  exposure  in  the  home  has  been  suggested  as  an   important   risk   factor 
for   lung  cancer.     A  large-scale  case-control    study,   utilizing   resources 
already  available,   is  being  considered.     A  Swedish  study  of  female  lung 
cancer   patients  matched   to  controls   selected   from  various   sources   has 
provided  a  basis   for  testing  the   feasibility  of  obtaining  track  etch 
detector  evaluations  of  residential    radon  exposures  of  these   subjects. 
The  track  etch  exposure  evaluations   will   be  extended   to  other  study 
subjects,  and   the   risk  of  lung   cancer  associated  with   radon  will    be 
evaluated   in  200  cases  and  400  controls. 

4.  A  study  of  4,101  white  males  occupationally  exposed  to  uranium   is   being 
completed   in  collaboration  with  the  Oak   Ridge  Associated  Universities. 
This   study  examines  the   possible   health  effects,   including  cancer, 
observed   among  workers  who  are  chronically  exposed   to   low  levels   of 
uranium.     Two   studies,  mortality  and  morbidity,   are  nearing  completion. 

5.  A  study  of  thyroid   nodules   associated   with  high  natural    background   areas 
in  China   is   being   developed. 
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6.     Branch  members   have  also   been  called   upon  to   assist   in   the  evaluation  of 
controversial    reports,   such  as   the   studies  on   the  effects   of  fallout  from 
nuclear  weapons  tests  in   the  western  United  States. 

D.  Methodologic  Studies.     This   project  area   focuses  on  methods   for   increasing 
the   information   from  existing   bodies  of  data,   and   for  treating  difficult 
analytic   problems  that  arise  during  the  course  of  other  studies.     One 
particular  approach  involves   reanalyses   in   parallel    of  basic  data   from 
published   studies  of  cancer  risk   in  different   irradiated   populations,   in 
collaboration  with   the  original    authors  of  these   studies.      In  order  to   enhance 
the  location  capabilities  to   find   persons  exposed   to  radiation  many  years   in 
the  past,  tracing  methodologies  are  continually  being   developed   and    revised. 
The   possibility  of  linking  together  state  and  national   mortality  files   is 
being   developed.     To   utilize   the   resources  of  cancer   registries  around   the 
world,   record  linkage  collaborations   have  been   initiated.     The  usefulness  of 
personal    computers   in  epidemiologic   research   is  being   evaluated. 

For  cancer  sites   for  which  a  wealth  of  epidemiologic  data   exists,   attempts  are 
made  to   resolve  apparent  inconsistencies  among  different   studies  and   to 
strengthen   inferences.     This  is   accomplished  by  working   in  collaboration   with 
the  original    investigators   and   by  reanalyzing   the  basic  data   in   parallel, 
using   identical    stratifications   with  respect  to   age  at  exposure,   length  of 
follow-up,   and   identical    assumptions  with   respect  to  dose-response  models   and 
latent   period.     Such  an  approach  is  being  taken   with  respect  to  thyroid  cancer 
incidence  data   from  several    exposed   populations.     Special    problems  of 
estimating  cancer  risk   from  low-dose  exposures   to   ionizing   radiation   have  been 
explored,   including   statistical    power,   sample  size,   and  dose-response  model 
assumptions.     Bayesian  models   have  been  considered   for  incorporating 
information   from  experimental    radiobiology.     The  proportional    hazards  method 
was   adapted   to  a   factorially  designed,   long-term,   animal    experiment   to  assess 
possible   interactions  between   radiation  and   other  carcinogens   in   the   induction 
of  mammary  tumors.     Breast  cancer  risk   among  A-bomb  survivors   has  been 
explored   using  new  models   in  which  the   temporal    distribution  of  base-line  and 
excess   risk  are  compared,  as  well    as   integrated   risk  over  the  entire   period  of 
observation.     Approximate   statistical   methods  were  developed   to   analyze   inter- 
action between   radiation   and  other  risk   factors   in  a  case-control    study  of 
breast  cancer   in  which  cases   and   controls  were  matched   on   radiation  dose. 

E.  Consultant  Activities  and  Services  on  Expert  Committees.     Branch  members 
have  served   as  consultants  or  committee  members   for  the  National    Council    on 
Radiation  Protection   and  Measurements,   the  Department  of  Energy,   the 
Department  of  Defense,  the  Oak   Ridge  Associated  Universities,   the  Argonne 
National    Laboratory,   the   Environmental    Protection   Agency,   the  DHHS 
subcommittee   to   coordinate   federal    radiation   activities,   the   Three   Mile    Island 
Public   Health   Advisory   Group,    the   National    Aeronautics   and   Space 
Administration,   the    International    Commission   on   Radiation   Protection,   the 
World   Health   Organization,   and   two   chartered   NIH  committees    for   the 
preparation  of   radioepidemiol  ogic   tables    for   the   computation  of  assigned    risk 
for  cancer   following   radiation   exposure. 
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F.  Review  Papers.  Several  review  papers  concerning  health  effects  following 
exposure  to  ionizing  radiation  were  written,  including  a  review  of  cancer 
following  medical  irradiation,  the  epidemiology  of  radiogenic  cancer  of  the 
digestive  tract  and  other  organs,  the  statistical  aspects  of  estimating  cancer 
risks  from  low  doses  of  ionizing  radiation,  the  importance  of  latent  period, 
the  importance  of  risk  projection  and  time-response  models,  the  long-term 
effects  of  radiation  upon  children,  and  the  risk  of  cancer  following  treatment 
with  radioactive  iodine.  A  monograph  describing  the  patterns  over  time  of 
multiple  primary  cancers  was  prepared  in  collaboration  with  the  Conneticut 
Tumor  Registry  and  the  Danish  Cancer  Registry. 

G.  Workshop  on  Women  Irradiated  for  Benign  Gynecologic  Disease.  A  two- day 
workshop  was  sponsored  by  the  Branch,  and  investigators  from  most  of  the  major 
studies  of  women  irradiated  for  benign  gynecologic  disease  met  and  agreed  to 
combine  their  data  on  mortality  for  over  12,000  irradiated  subjects.  Such 
data  will  provide  important  new  knowledge  on  the  risks  associated  with 
irradiation  of  abdominal  and  pelvic  organs,  which  have  not  been  well 
characterized.  A  summary  of  the  workshop  proceedings  was  submitted  for 
publication. 

Major  Findings: 

A.  Medical  Exposures. 

1.  The  international  study  of  200,000  cervical  cancer  patients  treated  with 
radiation  and/or  surgery  suggests  that  the  risk  of  radiation-induced 
solid  cancers  may  remain  throughout  life;  exposures  at  young  ages  may 
carry  the  greatest  relative  risk,  but  exposures  at  both  young  and  old 
ages  result  in  high  absolute  risks;  large  doses  to  limited  volumes  of 
some  sites,  such  as  the  rectum  and  bladder,  may  induce  cancer;  leukemia 
may  be  associated  with  non-sterilizing  low  doses  received  by  bone  marrow 
outside  the  pelvis;  and  ovarian  damage  caused  by  radiation  may  lower 
breast  cancer  risk,  even  among  postmenopausal  women.  Thus  far, 
preliminary  cancer  registry  studies  suggest  that  (1)  heavily  and 
moderately  irradiated  sites  taken  together,  i.e.,  those  likely  to  have 
received  over  100  rads  of  radiation,  show  a  consistent  pattern  of 
increased  risk  with  time  after  exposure  that  is  probably  radiation 
related;  (2)  in  particular,  cancers  of  the  bladder,  rectum,  bone, 
connective  tissue,  uterine  corpus,  ovary,  small  intestine,  kidney,  and 
multiple  myeloma  may  be  associated  with  radiation  in  this  study;  (3)  the 
relative  risk  of  cancers  of  heavily  and  moderately  irradiated  organs  was 
greatest  among  those  under  age  30  at  exposure,  but  generally  constant 
among  older  women;  (4)  substantial  radiation  doses  to  the  stomach,  colon, 
liver,  and  gallbladder  do  not  appear  to  increase  risk  beyond  normal 
expectation;  (5)  the  radiation  regimens  used  to  treat  cervical  cancer  are 
not  as  effective  in  inducing  leukemia  as  are  other  radiation  exposures 
that  have  been  studied,  but  a  slight  risk  may  be  associated  with  the  low- 
dose  radiation  received  by  bone  marrow  outside  the  pelvis;  (6)  radiation 
effects  on  the  ovary  may  lower  breast  cancer  risk  at  all  ages  of 
exposure,  even  in  postmenopausal  women;  (7)  a  small 'excess  of  thyroid 
cancer  might  be  associated  with  relatively  low-dose  exposure;  and  (8) 
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second  cancers  of  other  sites  that  received  relatively  low  doses  of 
radiation  are  either  not  increased  beyond  expectation  or  are  probably 
elevated  due  to  exposures  to  other  strong  risk  factors  such  as  cigarettes 
or  alcohol . 

2.  A  study  of  women  who  received  multiple  chest  fluoroscopies  during 
pneumothorax  treatment  of  tuberculosis  indicates  that  repeated  relatively 
low  radiation  doses  pose  a  long-temi  risk  of  breast  cancer,  that  the  risk 
may  be  cumulative,  that  adolescence  is  an  especially  sensitive  age,  and 
that  older  women  may  be  at  low  risk  for  induction  of  radiogenic  breast 
cancer.  A  new  cohort  of  4,174  female  tuberculosis  patients  in 
Massachusetts  was  studied.  Relative  risks  of  1.1  and  1.2  were  computed 
for  breast  and  lung  cancer  mortality,  respectively.  A  modest  elevation 
of  breast  cancer  incidence  (RR=1.4)  reflects  the  moderate  exposure  which 
was  estimated  to  be  66   rads  per  breast. 

3.  Children  irradiated  for  benign  conditions  of  the  head  and  neck  were  found 
to  be  at  high  risk  of  developing  thyroid  neoplasia  in  several  studies. 
Radiotherapy  for  ringworm  of  the  scalp  also  increased  the  risk  of  brain 
malignancies,  and  a  significant  risk  of  leukemia  was  found  for  the  first 
time.  A  study  of  children  treated  for  enlarged  tonsils,  including 
physical  examinations  of  exposed  and  nonexposed  persons,  suggests  an 
increase  of  radiogenic  thyroid  nodules. 

4.  An  increased  risk  of  childhood  malignancies  was  confirmed  in  twins 
exposed  to  prenatal  x-ray. 

5.  In  an  international  study,  the  cumulative  25-year  risk  of  developing  a 
second  malignancy  following  treatment  of  childhood  cancer  had  been  found 
to  be  approximately  12%.  The  development  of  several  second  cancers 
following  childhood  cancer  therapy,  especially  osteosarcomas  and  thyroid 
cancers,  but  not  leukemia,  appeared  to  be  associated  with  radiation 
therapy.  An  on-going  case-control  analysis  demonstrated  a  strong  dose- 
response  relationship  for  the  induction  of  bone  cancer  following 
radiotherapy,  but  the  corresponding  pattern  of  leukemia  risk  by  dose  was 
flat.  While  sex  did  not  appear  to  influence  subsequent  risk  of 
developing  second  malignancies  in  these  children,  age  at  therapy  did. 
Adolescence  appeared  to  be  a  time  of  increased  susceptibility  to 
radiogenic  osteosarcoma,  possibly  because  of  the  active  bone  growth 
during  this  period,  whereas  young  children  appeared  especially  prone  to 
radiogenic  thyroid  cancer. 

6.  Preliminary  results  of  studies  of  circulating  lymphocytes  in  persons 
irradiated  for  lymphoid  hyperplasia  indicate  a  small,  but  statistically 
significant,  elevation  of  chromosome  aberrations,  i.e.,  translocations 
and  inversions,  among  the  exposed.  Age  and  smoking  status,  however, 
appear  to  be  important  determinants  of  response.  Results  from  studies  of 
cervical  cancer  patients  who  received  much  larger  radiation  doses  to  the 
bone  marrow  indicate  a  significant  four- fold  increase  in  stable 
aberrations  among  the  exposed  compared  to  nonexposed  patients. 
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7.  A  population-based  case-control   study  of  thyroid  cancer  in   Connecticut 
indicated  a   high  risk  associated   with   radiotherapy   for  benign   head   and 
neck  diseases  when  exposure  occurred   under  age  10.     No   risk  was   found 
among  persons  diagnosed  with  thyroid  cancer  under  age  35  in  1978,   a 
finding   consistent  with   the  declining   use  of  radiotherapy  for  benign 
conditions   in   the  1950s.     Consumption  of  vegetable  goitrogens  appeared   to 
decrease   risk.      Increasing   number  of  live  births  appeared   to   pose  a   risk 
for  women   irradiated   previously.      Increased   risk   were  also  associated 
with  adolescent  obesity  in  women;  multiparity,  miscarriage  and   late  age 
menarche  among  women  who  developed  thyroid  cancer  before  age  35;  a 
history  of  benign  thyroid   nodules   (RR=52),  goiter   (RR=6.6),   or  partial 
thyroidectomy;   use  of  diuretics   (RR=1.7);  a   history  of  benign  breast 
disease   (RR=2.0);   and   a   family  history  of  thyroid   cancer    (RR=3.5).     About 
9%  of  the  thyroid  cancers  could  be  attributed   to   prior  childhood   head   and 
neck  irradiation. 

8.  A  significant   risk  of  developing   a  second  breast  cancer  among  27,000 
patients   in  Connecticut  was   found,   and   a  case-control    study  of  long-term 
survivors   is  being  conducted   to  learn  whether  the   increased   risk  might  be 
related   to   a  particular  therapy. 

9.  Radiation   to  the  pelvis   for  the  treatment  of  breast  cancer  and   also 
cervical    cancer  was  associated  with  elevated   rates  of  endometrial   cancer. 

10.  Radiotherapy  in  combination  with  chemotherapy  did   not   increase  the  risk 
of  leukemia   in   patients  with  ovarian  cancer,  gastrointestinal   cancer,   or 
childhood  cancer  beyond  that  expected   from  chemotherapy  alone. 

11.  The  risk  of  radiogenic  cancer  was   evaluated   in  over  12,000   uterine  corpus 
cancer  patients  diagnosed   in   Connecticut  during  1935-1980,   with   follow-up 
for  a   second   primary  cancer  through  1982.      Irradiated   patients   had   an 
increased   risk  of  developing   leukemia,  whereas  no   increased   risk  was   seen 
for  patients   receiving  surgery  alone.     All    of  the   increase  was 
attributable  to   patients  diagnosed   after  1960.     Little  excess  was 
observed   for  digestive,   bladder,   and   kidney  cancer  until  20  years  after 
irradiation. 

12.  Among  1,330  men   with  testis  cancer   reported   to   the   Connecticut   Tumor 
Registry  between  1935-1981  and   followed   up  to  42  years,  86  developed   a 
second  cancer  versus  39  expected  based  on  general    population   rates. 
Radiotherapy  and   other  treatments  were  associated  with  only  a  small 
proportion  of  the  excess   second  cancers,   suggesting  that  most  of  the  risk 
is  due  to   factors  other  than   therapy  and   factors  yet  to  be  determined. 

13.  A  significant   reduction    in   the   risk   of  childhood   cancer   among  32,000 
twins  born   in   Connecticut  was   found   in   a  record-linkage   study  when  cancer 
rates   in   the  general    population,  mainly   singletons,   were   used    for 
comparison.     The  deficit   was   concentrated    among   male   twins.     The   reasons 
why  twins   are  apparently  at   lower   risk    for  cancer  development   than 
singletons   are   not  clear. 
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14.     The   risk  of  developing   a  second   primary  cancer  was  evaluated    in  over 

250,000  persons   reported   to   the   Connecticut   Tumor  Registry  during  1935- 
1982.     Radiotherapy  for  the   first   cancer  appeared   to  be  responsible   for 
the  development  of  subsequent  tumors   among   several    groups  of  patients. 
Radiotherapy  was  correlated  with   second   cancers  of  the   rectum  and   other 
sites   among  cervical   cancer  patients   and  leukemia  among   patients   with 
uterine  corpus   cancer.     Bone  cancers,   known   to   be  associated  with   high- 
dose  radiotherapy,  appear  to  be   increased   following   radiotherapy   for 
cancer  of  the  breast,  cervix,  uterine  corpus,   connective  tissue,   and 
retinoblastoma.     Cancer  of  the  connective  tissues,   also   known   to  be 
associated  with  high-dose   radiotherapy,   appeared   to  be  increased 
following   radiotherapy   for  ovarian  cancer,   bone  cancer,   and   non-Hodgkin' s 
lymphoma.     Numerous   new  associations  were   identified,  and   possibilities 
for  future   study  suggested. 

B.     Atomic  Bomb  Survivors. 

1.  The  temporal    patterns  of  risk   following   exposure  show  a   striking 
similarity  between  excess   risk  and   age-specific   population   rates   for 
cancers  of  the  breast,   lung,   and  digestive  organs  consistent   with  the 
relative  risk  model    for  projection  of  risk  forward   in   time. 

2.  Data  analyses  continue   for  case-control    interview  studies  of  breast   and 
lung  cancers.     Preliminary  analysis  of  the  possible  interaction  between 
lung  cancer  and  cigarette  smoking   are  consistent  with  an   additive  model, 
as  opposed   to  the  multiplicative  model    seen   for  uranium  miners. 

3.  A  major  effort  was  made  to  update  the  RERF  breast  cancer  incidence 
series,   resulting   in   an   increase   from  360  to  564  confirmed   breast   cancer 
cases,   including  10  bilateral   cases,  diagnosed  during  1950-1980.     These 
data,  which  strengthened   the  established   connection  between   radiation 
dose  and  breast  cancer  risk,   are  remarkable   in  that,    for  the   first  time, 
a  dose-related   risk  appeared   among   women  exposed   before  the  age  of  10, 
that  is,  well   before  breast  development.     The  excess   in   this  youngest 
cohort  appears  comparable  to  that   seen   in  women  exposed   at  ages   10-19, 
previously  thought  to  be  the  ages  of  maximum  sensitivity   for  radiation- 
induced   breast   cancer.     As   seen   for  older  cohorts,   the  excess   risk  did 
not  appear   until    ages  at   which  breast  cancer   risk   normally  becomes 
appreciable.     Although  no  excess   risk  was  apparent   for  women  exposed   at 
any  age  after  40,   there  was   not,  as   in  the  1950-74  series,   a  dose-related 
deficit   of  breast   cancer   in   the  40-49  ATB  cohort,   thus    removing   the 
motivation   for  an  earlier   interpretation   that   radiation   to  the  ovaries  of 
women   of  perimenopausal    ages  may   have   reduced    risk   by  disrupting    hormonal 
output.      As   in   previous   series,   the   excess   risk   was   roughly   proportional 
to  dose,  within   age-ATB   cohorts,   but   the   additional    number   of  cases 
provided  direct   evidence  of  an   excess   risk   at   breast   tissue  doses   as   low 
as  8-16   rads.     Data   on  migration    from  Hiroshima   and   Nagasaki    and   on 
reporting  delays   were   used   to   estimate   the  degree  of   underascertai nment 
of  breast   cancer   in   the   sample.     An   RERF   technical    report    is    in   press   and 
manuscripts   are  being   prepared    for  journal    submission. 

1672 


Z01CP04481-09   RE3 

4.  The  available  histologic  materials  for  the  diagnosis  of  breast  cancer  in 
the  LSS  sample  members  through  1978   (essentially  those   in   the  Hiroshima 
and  Nagasaki    tumor  and   tissue   registries,   and   those  collected   earlier  for 
the  1950-1974  breast  cancer  series)   were  reviewed   by  a   panel    of  patholo- 
gists  from  Japan   and   the  United  States.     Three  hundred   cases  were 
confirmed   and  classified   by  subtype.     The  review  removed  the   possibility 
of  future  controversy  about  these   particular  cases,   a  matter  of  concern 
in  view  of  some  discrepancies   among  the  three   incidence  series   previously 
reported.     No   subtype  differences  were  associated  with   radiation  dose  or 
with  age  at  either  diagnosis  or  exposure. 

5.  More  than  3,000  breast  tissue   slides   were   prepared   from  353  autopsy  cases 
without  clinical    breast  cancer,   including  181  with  estimated    radiation 
doses   over  50  rads,   and   reviewed   for  the  existence  of  pre-neoplastic 
change.     A  preliminary  analysis   indicates  that  dose-related  differences 
were   stronger   in   the  survivors   exposed  at  younger  ages.     Of  particular 
interest   is  the  comparison   for  ages  40-49  and  50+  ATB,    in  which  a 
statistically  significant  association  was   seen   for  the   former  cohort  but 
not  the   latter.     In  combination  with   the  results  of  the   incidence  survey, 
these  results   suggest  a  gradual   decline   in  susceptibility  to  radiation 
carcinogenesis  with   increasing   age  at  exposure. 

6.  Preliminary  analyses  of  the  breast  cancer  case-control    interview  study 
indicate  that  the  usual    reproductive   factors   identified   in  other   studies 
are  also  associated  with  breast  cancer  risk   in  the  LSS  sample  (e.g., 
RR=2.0  for  first   full-term  pregnancy  after  age  30,   RR=0.5  for  artificial 
menopause).     Additional    analyses  await  a  quality  control    procedure   in 
which  data  on   similar  questions   from  different   sources  are  compared   and 
evaluated. 

7.  Interviewing  has  been  completed   for  a  case-control    study  of  lung  cancer 
focusing  on   smoking   history,  diet,   and   occupational    history.     This   study 
involved  subject  or  next-of-kin   interviews   with  over  500  lung  cancer 
cases  diagnosed  during  1971-1980  and   age-sex-city  matched   controls. 
Preliminary  analyses   indicate  that  cigarette   smoking   and   radiation  dose 
are  additive  or  subadditive   in  effect,  contrary  to  the   finding   of 
multipl icativity  from  uranimum  miner  data. 

8.  Colon  and   rectal   cancer  is  being   investigated   using  an  approach  similar 
to  that   for  breast  cancer.      Incident  cases  diagnosed  during  1950-1982  are 
being  ascertained   and   reviewed.     The   study  has   identified  386  cases  of 
colon  cancer  and  343  cases  of  rectal    cancer   in  the  LSS  sample. 
Preliminary  analyses   indicate  a   strong  dose  response   for  colon  cancer, 
especially  the  sigmoid   colon  but   also  other   segments,   but   none   for  rectal 
cancer.      Interviews  of  cases  and  controls   in   Hiroshima  and  Nagasaki    are 
nearly  complete   in   a  study  aimed   at  evaluating   dietary  influences, 
occupational    exposures,   and   physical    activity  as   risk   factors. 

9.  A  thyroid  cancer  incidence  study   has   been   completed   at   RERF  as    part   of 
its   regular   research   program.      Data    from   this   study,   and    from   several 
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other   series   from  the  United  States  and   Israel,   have  been   sent  to   NCI   for 
comparative  analyses  of  thyroid  cancer  risk  as  a   function  of  radiation 
dose,   sex,  age  at  exposure,   and   time  after  exposure,   in  collaboration 
with   the  original    investigators. 

10.     An   analysis  of  latent  periods   for  leukemia,   and  cancers  of  the  breast, 
lung,  and  digestive  system  among  LSS  sample  members   shows   a  clear 
dichotomy  between  leukemia  and   the   solid  cancers.     The   frequently  cited 
temporal    "wave"   phenomenon   for  radiation-induced   leukemia  appears  to  be 
real,  but  depends   upon  histologic  type  and   age  at  exposure.     There  is 
also  much  less   reason  to   suspect  a  dependence  of  induction   period   on 
radiation  dose   for  radiation-induced  leukemias.     The  temporal    pattern   for 
leukemia   is   in  marked   contrast  to  cancers  of  the  breast,   lung,   and 
digestive  organs,    for  which  the  distribution   in  time  of  radiation-induced 
cancers  appears   similar  to   that   for  non-radiation-induced   cancers,   for 
subjects  of  the   same  age  ATB.      It   seems  that   radiation   exposure   increases 
cancer  risk,   but  that  the  additional    cancers  appear  at  ages  when  cancers 
nonnally  occur,   and   are  distributed   over  time  as  one  might  expect  on  the 
basis  of  age-specific   population   rates. 

C.  Occupational   and  Environmental   Exposures. 

1.  Cancer  risk  is  being   evaluated   among  more  than  170,000  x-ray 
technologists     registered   since  1926  with   the  Anerican   Registry  of 
Radiologic  Technologists.     Optical    scan  questionnaires   were  sent  to 
approximately  144,000  active  members  with   known   addresses.     To  date,  over 
50,000  questionnaires   have  been   returned.     About  20,000  of  the  30,000 
inactive  members  of  the   registry  have  been  located.     Various  methods  are 
being  employed   to   increase  the  response  rate.     Preliminary   findings 
suggest  a  higher  than   expected   incidence  of  thyroid   cancer  among   this 
group. 

2.  A  re-evaluation  of  geographic  and   temporal   mortality  among  residents  of 
southwestern  Utah   failed   to  confirm  a  previously  reported   study  of  excess 
cancers   among  Mormon   residents   in   that  area  during   the   period   and 
potentially  exposed   to   radioactive  fallout   from  nuclear  weapons  tests. 

On   the  other  hand,   an   evaluation  of  leukemia  mortality,   while   failing  to 
substantiate  claims  of  greatly  increased   cancer   risk,   obtained    results 
consistent  with  an   increase  in   leukemia  mortality  among  children  during 
the   period  1955-1971  who   were  born   before  1958. 

D.  Methodologic  Studies. 

1.  Because  assumptions  about  dose  response  are  needed  to  estimate  cancer 
risks  associated  with  low-dose  exposures,  and  because  these  assumptions 
should  be  based  on  radiobiological  considerations,  the  Branch  has 
encouraged  contacts  between  staff  members  and  experimental  radiobiolo- 
gists  to  the  extent  of  participating  in  analyses  of  experimental  data. 
One  such  study  is  a  long-term  animal  experiment  in  rats  to  assess 
possible  interactions  between  radiation  and  other  carcinogens  for  the 
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induction  of  mammary  tumors.  The  experimental  design  was  a  2^  factorial 
with  tumor  incidence  determined  by  palpation  and  biopsy  over  a  two-year 
period  followed  by  necropsy.  The  unusual  analytic  problems  presented  by 
this  design  were  addressed  by  an  adaptation  of  the  proportional  hazards 
model . 

2.  The  incorporation  of  prior  information  about  details  of  the  dose-response 
model  is  subject  to  criticism  on  grounds  of  arbitrariness.  Uncertainties 
about  model  choices  should  be  reflected  in  the  estimates  obtained,  and 
the  estimation  process  should  be  subject  to  the  discipline  of  a  coherent 
system  of  inference.  A  Bayesian  approach  satisfies  these  conditions  and, 
moreover,  results  in  estimates  suitable  for  the  application  of  optimal 
decision  rules. 

3.  A  case-control  interview  study  of  breast  cancer  among  A-bomb  survivors 
required  the  development  of  a  new  method  for  estimating  interaction 
between  radia'tion  dose  and  other  risk  factors  because  matching  was  done 
with  respect  to  dose.  The  method  is  more  powerful  than  conventional 
analyses  in  which  matching  does  not  depend  on  dose. 

4.  Breast  cancer  risk  among  A-bomb  survivors  has  been  explored  using  new 
models  in  which  the  magnitude  of  risk  and  its  distribution  over  time  are 
treated  simultaneously  with  age  at  exposure.  The  analysis  suggests  that 
the  magnitude  of  risk  and  its  temporal  distribution  are  essentially 
independent,  but  that  both  are  heavily  dependent  upon  age  at  exposure. 
This  result  confirms  previous  analyses  which  treated  questions  of 
magnitude  and  temporal  distribution  orthogonally  and  separately,  rather 
than  simultaneously. 

5.  To  develop  more  efficient  techniques  and  resources  to  locate  persons 
exposed  to  carcinogens  in  the  past,  several  new  initiatives  have 
continued.  In  collaboration  with  the  Environmental  Epidemiology  Branch, 
tracing  firms  have  been  issued  Master  Agreement  Orders  to  compete  for 
specific  task  order  Requests  for  Proposals  in  order  to  trace  persons 
using  credit  bureaus,  motor  vehicle  departments,  city  and  public 
directories,  vital  statistics  departments,  and  special  individual 
techniques.  Additional  sources  that  have  been  used  include  the  Social 
Security  Administration,  the  Health  Care  Finance  Administration,  the 
Veterans  Administration,  the  Internal  Revenue  Service,  the  U.S.  Post 
Office,  the  National  Death  Index  (NDI),  and  various  state  mortality 
files.  To  extend  state  mortality  coverage  retrospectively  prior  to  1979 
when  the  NDI  began,  meetings  and  negotiations  have  been  held  with  several 
state  and  national  committees. 

6.  To  utilize  the  resources  of  population-based  cancer  registries,  record 
linkage  master  agreements  have  been  made  with  more  than  20  cancer 
registries  in  the  U.S.  and  other  countries.  This  resource  will  be  used 
to  evaluate  effects  of  treatment,  occupation,  and  other  factors  in  cancer 
etiology.  Record  linkage  studies  have  been  conducted  successfully  in 
several  registries  in  the  U.S.  and  around  the  world,  e.g.,  second  cancers 
following  cervical  cancer  in  15  registries;  childhood  cancers  in  twins  in 
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Connecticut  and  Sweden;  cancer  after   radioactive   iodine  exposure   in 
Sweden;  and  a  variety  of  second  cancer   studies   in   Connecticut   and   other 
SEER   registries. 

Significance  to  Biomedical   Research  and  the  Program  of  the  Institute: 

Studies  of  populations  exposed   to   ionizing   radiation   are  conducted  to 
investigate   further  the   relationship  between  cancer   risk  and   exposure  to   high 
doses  and   to   improve  estimates  of  risk  associated  with  lower  doses.     An 
immediate  practical    need   is   for   risk  estimates  on  which   to  base  decisions 
about  the  use  of  nuclear  and   radiological    technology  in  medicine  and   industry. 
Epidemiologic  data   relating   cancer   incidence  and  mortality  to   radiation 
exposure,  especially  with  good   information  on  dose  and  timing  of  exposure,   can 
also   influence  theories  of  carcinogenesis  and  motivate  experimental    research. 
In  many  exposed   populations,   quantitative  and  qualitative  descriptions  of 
exposure  to   affected   tissues  are  straightforward,  an   advantage  not  available 
for  most  other  carcinogens;  furthermore,   epidemiologic   studies  can  draw  upon 
the  background   of  a  vast   literature  of  experimental    and   theoretical 
radiobiology,   including   radiation  carcinogenesis   in   experimental    animals,   as 
well    as   studies  at  the  cellular  and   subcellular  levels. 

The   importance  of  radiation   studies   for  understanding  carcinogenesis   is 
illustrated   by  a  series  of  breast  cancer   incidence  studies  carried   out   by  the 
Radiation  Epidemiology   Branch.     With   remarkable  consistency,   these   studies 
indicate   (1)   that   sensitivity  to   radiation  carcinogenesis  can   be  heavily 
dependent  on  developmental    factors  but  relatively  independent  of  factors 
responsible  for   international    differences   in   population   rates,   (2)   that   there 
may  be  wide  variations   among  tissues   with  respect  to  the   form  of  the  dose- 
response  curve,  and    (3)   that  while  there   is  a  recognizable  "wave"    in   time  of 
excess   leukemia  risk   following   radiation  exposure,    for  many  other  radiation- 
induced   cancers  the  time  from  exposure  to  diagnosis   simply  reflects   age- 
specific  population   rates--that   is,   risk   is   increased,   but  the  timing  of  that 
risk   is  unaffected   by  radiation  dose. 

Proposed  Course: 

Activities   will    continue   in   all    four  project  areas   involving   radiation 
studies.     The  aim   is  to  assure  that  maximum  benefit   is  derived   from  existing 
epidemiologic   resources  and   to   initiate   studies  of  populations   not   previously 
evaluated,  but  which  offer  unusual    potential    for  new  information.     Populations 
that   have  been   identified   in   the  past  will    be   followed  continually  in  order  to 
evaluate  lifetime  risks   associated   with   previous   exposures.     The  extent  of  the 
follow-up   will    vary,   depending   upon   the   particular   population  being   evaluated, 
but   could    include  mail    questionnaire   studies.    National    Death    Index    searches 
and   other  mortality   evaluations,   or   record   linkage   with   existing   regional 
tumor   registries.     Populations  designated    for   future   follow-up   include   (1)    the 
atomic   bomb   survivors,    (2)   tuberculosis    patients   in   Massachusetts   and 
Connecticut   who   received  multiple  chest    fluoroscopies,   (3)   women   given 
radiotherapy   for  cervical    cancer,    (4)    children    irradiated    for   lymphoid 
hyperplasia,   (5)    x-ray  technologists,   (6)  women   given    radiotherapy   for   benign 
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gynecologic  disorders   (BGD),   (7)   patients  treated   for  hyperthroidism  by 
radioactive   iodine,   and   (8)   children   treated    for  retinoblastoma.     The  latter 
three  studies  were  recently  initiated.     For  the   study  of  BGD,   cancers  of 
pelvic   and   abdominal    organs,   sites   which  have  not  been  well    characterized   in 
terms  of  radiogenic   risk,  will    be  evaluated.      In   addition,  the   paradoxical 
finding  of  increased  leukemia  risk  associated  with  low-dose  exposures   to  the 
pelvic  marrow  in   BGD  patients,  but   not  with   high-dose  exposures   in  cervical 
cancer  patients,  will   be   investigated,  as   will    the   unexpected   reduction   in 
breast  cancer  risks   previously  associated  with   radiotherapy  for  BGD  in 
postmenopausal    women. 

New  studies  that  are   in  the  planning  or   feasibility  stage   include: 

(1)  An  evaluation  of  persons   with  scoliosis   who  received  multiple  diagnostic 
x-rays  of  the   spine  during   adolescence.     Such  a  study  would   prove  valuable   in 
evaluating  the  risk  of  breast  cancer   from  repeated  low-dose  diagnostic  x-ray 
exposures   received  during   an  especially  sensitive  time  of  life. 

(2)  To  quantify  and  clarify  the   findings  of  an   increased   risk  associated   with 
prenatal   x-ray  exposure  in   twins   in   Connecticut,   an  expanded   study  utilizing 
twin   registries  and  cancer  registries   in   California  and  Sweden   was  considered, 
The  pilot  effort   in  Sweden  demonstrated   the   feasibility  of  obtaining   the 
information   required  to  support  a   full-scale   study  and   provided  the  basis    for 
the  development  of  a  definitive  study  plan.     Funding   for  this   research   has 
been  approved  and  the  work  is  to  begin   shortly.     About  100  cases  of  childhood 
cancer  and  200  comparison   subjects  will    be  compared    for  prenatal    x-ray 
exposure  while  covariables   relevant  to  childhood  cancer   incidence  will   be 
controlled. 

(3)  A  case-control    evaluation  of  the  risk  of  contralateral   breast  cancer   in 
women  treated  with   radiation   for  primary  breast  cancer   has  been   initiated    in 
Connecticut  and   in  Denmark.     The  dose   to  the  contralateral   breast  can  be 
substantial,  on  the  order  of  several    hundred   rads,  and   survival    following 
breast  cancer  treatment  is  relatively  good.     Thus,   this   study  offers   an 
opportunity  to  evaluate  the   risks   of  radiation   in  older  women  and   the  effect 
of  interaction  of  radiation  with  an   underlying   host  susceptibility. 

(4)  There  has  been  wide   interest   in   evaluating   health  effects   in  U.S.  nuclear 
power  workers.     Because  of  the  magnitude  of  such  an   investigation,  coup! ed 
with  the  long-term  commitment   required,   we  have  been  cautious   in   embarking  on 
such  a  project.     A  feasibility  study,   however,   has  been  developed,  and 
permission   to  conduct  the   feasibility  effort   has  been  obtained   from  the 
medical    and  management   staff  of  one  nuclear  power   station. 

(5)  Radon   in  the  home   has  been   suggested   as   an    important   risk    factor    for   lung 
cancer.     A  study  in  collaboration  with   the   Environmental    Epidemiology  Branch 
is   being   considered,   as   is   an   extension   of  an   ongoing   case-control    study   of 
lung   cancer   in   women    in    relation   to   passive   smoking   and    radon   exposure,    for 
which  enhanced   dosimetric   evaluati.ons   are  being   planned.     A  collaborative 
study   in   Stockholm   has   been    initiated    to   evaluate   the    risk   of   lung   cancer   and 
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radon  exposure  among   female  residents  who  would  be  less   likely  than  males  to 
smoke  and  who  would  be  more  likely  to  spend   significant   amounts  of  time   in 
their   homes. 

Other  studies  under  consideration   include: 

(1)  Populations  exposed  to  non-ionizing  radiation  are  being  considered  for 
potential  study.  For  example,  recent  reports  in  the  literature  suggest  an 
association  between  leukemia  and  electromagnetic   radiation. 

(2)  The  ability  of  neutrons   to   induce  cancer   in  humans   has   not  been   well- 
studied,  and   a  study  of  patients  who   received   neutron  exposure  from  betatrons 
and  other   high-energy  cancer  therapy  machines  or  neutron   sources   would   provide 
new  information. 

(3)  The   study  of  chromosome  aberrations   following   radiation  exposure  may  be 
extended   to  other  populations,   such  as  cancer  patients  who  were  treated   with 
neutrons  or  cytotoxic  drugs. 

(4)  A  study  of  the   possible  association  between  high  natural   background 
radiation  and   thyroid   nodules   is  being  considered   in   China,  and  discussions 
with  col laborating   agencies   have  begun. 

(5)  A  population-based  case-control    study  in  Connecticut  is  being  developed  to 
quantify  the   risk  of  second  cancers  following  treatment  for  endometrial 
cancer.     The  peculiar  excess  of  leukemia  observed   in   the  cohort   evaluations, 
which  has  not   seen   for  cervical    cancer,  will    be  evaluated. 

(6)  A  study  is  being  considered,   in  collaboration   with   the   Biometry   Branch,   of 
children,  adolescents,   and  young   adults  who  developed   cancer  to  determine 
their   risk  of  developing   a  second  primary  cancer.     Two  cohorts   would  be 
examined:     (1)   1,953  children   and  6,298  young   adults   from  the  Connecticut 
Tumor  Registry,   diagnosed   between   1960-1980,   and    (2)    4,558  children   and  19,636 
young   adults   from  the  SEER  registries,  diagnosed   between  1973-1980,    including 
Connecticut. 

(7)  A   study  of  hormone   profiles    in   women    irradiated    for  benign   gynecologic 
disorders   (BGD)    is   proposed.     A  deficit  of  breast  cancer  after   radiotherapy 
for  BGD  has  been   reported   in   several    populations.     One   study   found  a  lower 
risk  of  breast  cancer   for  women  who  where   irradiated   after  menopause.     The 
proposed    study  would   provide   an   opportunity   to   evaluate   hormone   profiles   in 
women   who   received   lower  ovarian    radiation  doses   and   compare   them   to   cervical 
cancer   patients   who   are  currently  being   evaluated. 

(8)  A   follow-up   of   some   1,800  children   treated    for   retinoblastoma    in   Mew   York 
and   Massachusetts   as   early  as   1919   is   being   considered,      ^ery  high   rates   of 
second   cancers    have  been    reported    previously,  most   notably   for  osteosarcomas. 
This   investigation  would   be   in   collaboration   with   the   Clinical    Epidemiology 
Branch. 
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The  collaborative  program  of  A-bomb  survivors  studies,  using   data   resources  of 
the  Radiation   Effects   Research   Foundation,   will    continue  to  be   focused 
primarily  on   site-specific   studies  of  cancer   incidence  and   radiation  dose,   and 
case-control    interview  studies  of  factors  other  than   radiation,   both   alone  and 
in  combination  with   radiation.     Where  appropriate,  as  with   thyroid   cancer   for 
which  risk   factors  other  than   radiation   are   poorly  understood,   the  case- 
control    approach  may  be  extended   to  the  general    population  covered   by  the 
Hiroshima  and  Nagasaki   tumor  and  tissue  registries,   including   persons   who  are 
neither  A-bomb   survivors  nor  members  of  the  LSS  sample.     Exploration  will 
continue   for  ways  to  utilize  cancer  risk  and   exposure  data  on  A-bomb  survivors 
not   included   in   the  LSS  sample.     For  example,   studies  of   fairly  infrequent 
cancers  may  be  amenable  to  a  case-control    approach,   based  on   sampling   from 
various   identified  cohorts  of  survivors  other  than   the  LSS  sample. 

Efforts  will    continue  to  make  use  of  case-finding   resources  to   improve  the 
ascertainment  of  cancer  morbidity  among  members  of  the  LSS  sample  who   no 
longer  reside   in  Hiroshima  or  Nagasaki.     A  national    registry  of  thyroid 
cancer,   for  example,   is   said   to  cover  85%  of  all    currently  diagnosed   cases   in 
Japan.     Data   from  clinical,   pathology,   and  laboratory  sources   (such  as   stored 
sera)  will    be   increasingly  sought   for   incorporation   into  epidemiologic   studies 
of  survivors.     This   will    include  designing   studies,   recruiting  specialist 
collaborators,   and   providing   financial    support   for  technical    requirements,   as 
appropriate.     Where   possible,   such  studies   will   be  done  to   facilitate 
comparison  with   similar   studies  of  other  populations,   including   the 
incorporation  of  materials   fron  other  populations   into  the  ascertainment 
process. 

The  epidemiology  of  radiation  carcinogenesis  is  concerned  with  questions   that 
go  far  beyond   the   identification  of  radiation   as  a  cancer   risk   factor   for 
certain  tissues.      In   particular,   estimates  of  cancer  risk   from  low-dose 
exposures  to  low-LET  radiation  must  eventually  depend   on  epidemiologic  data 
obtained  at   higher  dose  levels.     However,   elucidation  of  the  nature  of  that 
dependence  probably  will    come  from  other   radiobiological    considerations, 
including  the  results  of  studies  of  experimental    carcinogenesis, 
microdosimetry,  and   radiation  effects   such  as  chromosomal    abnormalities,   that, 
unlike  cancer,  can  be  easily  studied  at  low  doses.     Therefore,   the  development 
of  statistical    and   epidemiologic  expertise   in  the  area  of  radiation 
carcinogenesis  depends  to  a  large  extent  on  closer  association  between   persons 
involved   in  epidemiologic,  experimental,   and   theoretical    approaches  to   the 
problem.     Another  likely  benefit  of  such  association  would  be  to  encourage 
experimental    investigations  of  questions  arising   from  epidemiologic   studies, 
such  as  the  relative  sensitivities  to  radiation  carcinogenesis  of  pre-  and 
postpubertal  ,   and   pre-  and   postmenopausal    breast  tissue.     For  these   reasons, 
increased   collaborative  research  is   planned   involving   experimental 
radiobiologists  at  the   Brookhaven  and  Oak   Ridge  National    Laboratories  and 
elsewhere,   such  as   the  current   study  of  chromosome   aberration    frequencies    in 
three  exposed   populations  also   under   study  for  cancer   risk,   and   possible 
reanalyses   of  experimental    dose-response  data   by   project  members. 
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CONTRACTS  IN  SUPPORT  OF  THIS  PROJECT 

ENERGY,  DEPARTMENT  OF  (YOl-CP-10504) 

Ti t1 e :  Studies  on  Radiation- Induced  Chromosome  Damage  in  Humans 

Current  Annual  Level :  $150,000 

Man  Years:  1.5 

Objectives:     To  study  radiation-induced  chromosome  damage  in  four  different 
human  populations,   irradiated  from  15   to  50  years  ago.     All    four  populations 
received  partial -body  exposures  from  diagnostic  or  therapeutic  radiation.     The 
project  was  undertaken  to  determine  the  type  and  frequency  of  chromosome 
aberrations  in  circulating  lymphocytes  and  to  compare  dose-response  curves 
among  these  four  populations  with  respect  to  dose,   quality  of  radiation, 
fractionation,   age,   and  sex.     The  purpose  is   (1)   to  improve  the  usefulness  of 
chromosome  aberration  frequency  as  a  biological    dosimeter  for  partial-body 
exposures,   (2)   to  determine  the  persistence  of  radiation-induced  somatic 
effects,   and  (3)   to  obtain  insights  into  a  biological   effect  that  may  be 
similar  to  radiation  carcinogenesis. 

Methods  Employed:     Chromosomal   aberrations  are  being  determined  and  analyzed 
in  600  subjects  selected  from  among  four  populations  exposed  to  partial -body 
diagnostic  and  therapeutic  radiation  during  the  period  1930-1970,  which  are 
currently  under  study  by  the  Branch   for  late  health  effects   in  relation  to 
individual    dosimetry.     These  populations  are  cervical   cancer  patients  given 
radiotherapy,   tuberculosis  patients  given  multiple  chest  fluoroscopies, 
persons  irradiated  for  lymphoid  hyperplasia  during  childhood,   and  persons 
irradiated  for  enlarged  thymus  glands  during  infancy.     About  50  non-exposed 
persons  from  each  of  these  populations  are  selected  as  controls.     Blood 
specimens,   drawn  at  the  hospitals  where  these  persons  were  treated,   are 
analyzed  at  the  DOE-supported  radiation  cytogenetic  laboratory  at  the  Oak 
Ridge  Associated  Universities. 

Major  Contributions:     To  date,  cultured  blood  samples   (200  cells  each)   have 
been  completed  on  155  tonsil    patients,   164  cervical    cancer  patients,   150 
tuberculosis  patients,   and  200  patients  treated  as  children  for  enlarged 
thymus  glands.     Further  analyses  now  indicate  a  small,   but  statistically 
significant,   difference  in  the  frequency  of  chromosome  aberrations  in  exposed 
persons  as  compared  with  non-exposed  persons   treated  during  childhood  for 
enlarged  tonsils.     Age,   sex,  and  smoking  histories  were  controlled  in  the 
analysis.     An  increase  of  radiation-induced  lesions  was  apparent  for  cervical 
cancer  patients.     Approximately  5  to  10  lesions  per  100  cells  in  exposed 
cervical   cancer  patients  were  seen  as  compared  with  one  lesion  per  100  cells 
in  non-exposed  cervical   cancer  patients.     Four-fold  and  five-fold  differences 
were  found  for  inversions  and  translocations,   respectively,   in   irradiated- 
versus  non-irradiated  patients.     Dicentrics  and  rings  were  not  increased  in 
exposed  patients. 
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Proposed  Course:      The   study  is   planned   to  be  extended   to  other  populations 
which   have  received   radiation  at  different  exposure  levels   and  at  different 
ages.     Comparisons  with  atomic   bomb   survivor  data   are  planned.     There   is  a 
unique  opportunity  to  draw  and   analyze  blood   from  cervical    cancer   patients   who 
were  treated  with   yery  high  energy  x-ray  beams  that  produced   a  measurable 
amount  of  neutrons.     Cervical    cancer  patients  treated   in  the   past  at  different 
times  (i.e.,  6  months,   1  year,  5  years,   10  years,   and  15  years   ago)   will    be 
evaluated.     Women   irradiated   for  benign  gynecologic  disorders   will    also  be 
evaluated.     Bone  marrow  doses   in   these   patients   have  been  determined   to  be  70- 
90  rad,   and  a  two-fold  leukemia  risk  has  been   reported.     Thus,  data  on 
chromosomal    lesions   should  provide  an   interesting  contrast  to  the  cervical 
cancer  patients.      It  also  may  be  possible  to  use  this  approach   to   study 
patients  treated  with  neutrons  and   also   patients  treated   with  cytotoxic  drugs. 
A  three  year  extension   has  been  approved. 

TEXAS,  UNIVERSITY  OF,  M.D.  ANDERSON  HOSPITAL  (NOl-CP-01047) 

Title:  Studies  of  Iatrogenic  Cancer  and  Radiation  Dosimetry 

Current  Annual  Level :  $109,892 

Man  Years:  2.0 

Objectives:     To  provide  radiation  dosimetry  necessary  to  estimate  organ  doses 
received  during  exposure  to  either  therapeutic  or  diagnostic    radiation. 

Methods  Employed:      Physics  measurements  are  being  made   for  x-ray  machines   and 
intracavitary  isotopes.     These   include  orthovoltage,  betatron,  megavoltage 
x-ray  machines.   Van  de  Graaff  machines,   and   cobalt-60  units,   in   addition   to 
radium  and   cesium   intracavitary  sources.     Abstracted  dosimetry  data   from  all 
collaborating  centers  are  further  evaluated   and   organ-specific  doses 
estimated,  either  by  measurement,  computer   simulation,  or  literature   review. 

Major  Contributions:     The  contractor  has  developed   and   refined  a  measurement 
program  to  obtain   organ-specific  doses   following   treatment   for  cervical 
cancer.     Calculations  of  active  bone  marrow  dose  and  measurements   have  been 
performed    and   compared   with   the   results   from   a  Monte   Carlo   computer   technique 
for  a  mathematically  described   anthropomorphic   phantom.     Organ  doses   for 
15,000  cervical    cancer  patients   have  been  determined.     Organ  dosimetry  has 
also  been   provided   for   studies  of  cancer   following  childhood  cancer  treatment 
with   radiation,   leukemia   and   lymphoma   following   diagnostic   x-ray   procedures, 
cancer   following  treatment    for  testicular  cancer,   contralateral    breast  cancer 
following    radiotherapy   for   an    initial    breast   tumor,   and   cancer   following 
radiotherapy   for  benign   gynecologic  disorders. 

Proposed  Course:      To   complete   the  dosimetry  determinations   of  women    identified 
from   al 1    hospital s   and   cancer   registries   collaborating    in   the   European    segment 
of  the   international    study  of  cervical    cancer   and   to   apply   the  developed 
dosimetry  to   other   groups   of  women   similarly   irradiated    for   benign   gynecologic 
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disorders.     A  five  year  extension  has  also  been  approved  to  provide  dosimetry 
support  for  epidemiologic  studies  of  the  following  populations:     women 
irradiated  for  breast  cancer,   adolescents  receiving  diagnostic  spinal    x-rays 
for  scoliosis,   and  children  irradiated  for  lymphoid  hyperplasia. 

WESTAT,    INC.    (N01-CP-31Q35) 

Title:     Support  Services  for  Radiation  and  Related  Studies 

Current  Annual   Level :     $1,225,079 

Man  Years:     8.0 

Objectives:  To  obtain  technical  (nonprofessional),  managerial,  and  clerical 
support  for  epidemiologic  studies.  The  contractor  functions  in  a  supportive 
role  carrying  out  specific  tasks  and  does  not  engage  in  independent  research. 

Methods  Employed:     All   phases  of  support  services  are  being  supplied, 
including:      (1)   preparing  data  collection  forms;    (2)   preparing  manuals  for 
abstracting,  coding,   interviewing,   and  tracing;    (3)   tracing  individuals  to 
determine  their  vital    status;    (4)   obtaining  their  consent  to  be  interviewed; 
(5)   interviewing  or  sending  mail   questionnaires;    (6)   obtaining  death 
certificates;   (7)   abstracting,  keying,  editing,  updating,  and  coding  of 
data;    (8)  occasionally  transporting  biological    specimens;    (9)   assessing 
exposure  information;   and  (10)  creating  and  manipulating  data  files. 

Major  Contributions:     The  contractor  has  provided  support  services  for  the 
following  studies:      (1)   the  follow-up   study  of  cervical   cancer  patients 
treated  in  U.S.  clinics;    (2)   case-control    studies  within  U.S.   cancer 
registries  for  the  cervical   cancer  study;    (3)   questionnaire  preparation  and 
tracing  for  the  x-ray  technologist  study;    (4)   leukemia  case-control    study 
among  breast  cancer  patients  reported  to  the  Connecticut  Tumor  Registry;    (5) 
Veterans  Administration  adjuvant  drug  study  evaluations;    (6)   clinical    trial 
evaluations  of  leukemia  risk  following  breast  cancer;    (7)    follow-up  and 
tracing  for  the  TB-fluoroscopy  breast  cancer  studies  in  Massachusetts  and 
Connecticut;    (8)   study  of  cancer  following  radiotherapy  for  infertility  in  Mew 
York;    (9)   study  of  second  breast  cancer  following  radiation  therapy  in 
Connecticut;    (10)   case-control    study  of  the  risk  of  second  malignancies 
following  treatment  for  testis  cancer;    (11)   cohort  study  of  3,000  children 
with  lymphoid  hyperplasia  who  were  treated  with  and  without  radiation   in 
Boston;    (12)   study  of  childhood  cancer  following  prenatal   x-ray  in  Connecticut 
and  California;    (13)   feasibility  study  of  nuclear  power  workers;    (14)    study  of 
new  cancers  following  treatment  for  retinoblastoma;    (15)   hormonal    and 
chromosomal    studies  of  cervical   cancer  patients;   and   (16)   the  Connecticut- 
Denmark  monograph  on  multiple  primary  cancers. 

RESEARCH  TRIANGLE  INSTITUTE  (NOl-CP-31036) 


Title:  Support  Services  for  Radiation  and  Related  Studies 

1685 


Z01CP04481-09   REB 

Current  Annual   Level:      $224,618 
Man-Years:      3.2 

Objectives:     To  obtain   technical    (nonprofessional)   managerial,   and   clerical 
support   for  epidemiologic   studies  on   populations  exposed   to   ionizing 
radiation,   with   primary   focus  on   persons   with   scoliosis   who  received  multiple 
diagnostic  x-ray  exposures  of  the   spine  during   adolescence.     The  contractor 
functions   in  a  supportive  role  carrying  out  specific   tasks   and  does   not  engage 
in   independent   research. 

Methods  Employed:     All    phases  of  support   services   are  being  supplied, 
including:     (1)  preparing  data  collection   instruments   (medical    abstract 'forms, 
questionnaires);    (2)   preparing  training  manuals   for  abstracting,   coding,   data 
editing,   interviewing,   and   tracing;    (3)   tracing    individuals   to   ascertain   their 
vital    status;    (4)    interviewing  or  sending  mail    questionnaires;    (5)    obtaining 
death  certificates;    (6)   abstracting,  coding,   keying,  editing,  and   updating   of 
data;    (7)   assessing  exposure   information   for  purposes  of  radiation  dosimetry; 
and   (8)   creating   and  manipulating  data   files. 

Major  Contributions:     To  date,  one   study  has  been   supported  by  this  contract-- 
a   retrospective  cohort   study  of  cancer  morbidity  and  mortality  among 
scoliotics  exposed   to  multiple  diagnostic  x-ray  examinations  during  childhood 
and   adolescence.     The   feasibility  study  is  expected   to  be  completed   by 
December,   1985.     Current   progress   includes:      (1)   completion  of  medical    record 
abstracting;    (2)   initiation  of  patient  tracing;   to  date,  over  40%  of  the 
cohort   has  been  located;    (3)    initiating  a  mail    questionnaire  survey;  and    (4) 
recall    of  patients   for  a  clinical    examination   has  begun. 

Proposed  Course:     Completion  of  feasibility  study  with  expansion   evaluation 
planned    for   fall    of  1985. 

RESEARCH  TRIANGLE    INSTITUTE    (NOl-CP-41018) 


Title:     Support   Services   for  a   Follow-up   Study  of  Patients   Treated    for 
Hyperthyroidism 

Current  Annual    Level :      S209,499 

Man  Years:      3.3 

Objectives:  To  obtain  technical,  managerial,  and  clerical  support  for  a 
nationwide  follow-up  study  of  patients  treated  for  hyperthyroidism.  The 
contractor  will  also  serve  as  the  Coordinating  Center  for  the  study  to  insure 
consistent  data  collection  techniques  in  the  regions  (New  York,  Boston, 
California,  and  "other")  included  in  the  study.  The  contractor  functions  in  a 
supportive  role  carrying  out  specific  tasks  and  does  not  engage  in  independent 
research. 
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Methods  Employed:  All  phases  of  support  services  are  being  supplied, 
incl uding:   (1)  preparing  data  collection  instruments;  (2)  preparing  training 
manuals  for  abstracting,  coding,  data  editing,  and  tracing;  (3)  tracing 
individuals  to  determine  vital  status;  (4)  obtaining  death  certificates;  (5) 
verifying  cause  of  death;  (6)  abstracting,  coding,  keying,  editing,  and 
updating  of  data;  and  (7)  creating  and  manipulating  data  files. 

Major  Contributions:  To  date,  the  principal  accomplishments  of  the  contractor 
in  the  role  of  Coordinating  Center  include:  (1)  the  development  of  draft 
medical  record  abstract  and  locator  forms  to  be  used  in  all  study  regions;  (2) 
the  preparation  of  data  tapes  for  record-linkage  with  the  National  Death  Index 
and  the  Health  Care  Financing  Administration;  and  (3)  assisting  with  patient 
identification  efforts  in  the  California  region.  As  area  center  contractor 
for  the  clinics  in  the  "other  U.S.  hospitals"  (University  of  Cincinnati, 
Cleveland  University  Hospital,  Cleveland  Metropolitan  General  Hospital,  Mayo 
Clinic,  University  of  Michigan,  and  University  of  Maryland),  the  following 
tasks  have  been  completed:  (1)  a  meeting  was  held  with  collaborators  at  each 
of  these  clinics  and  the  study  protocol  was  submitted  for  approval  to  each 
clinic's  Institutional  Review  Board;  (2)  the  draft  medical  abstract  form  is 
being  pre-tested  at  each  clinic;  and  (3)  the  identification  of  original 
patient  rosters  is  continuing. 

Proposed  Course:  Continuation  of  patient  roster  identification,  medical 
records  abstraction,  and  mortality  follow-up  is  planned  through  1985. 
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The  purpose  of  this  project  is  to  study  the  long-term  health  effects  of 
drugs,  especially  therapeutic  agents,  as  they  may  relate  to  carcinogenicity. 
In  addition,  the  patterns  of  occurrence  of  multiple  primary  cancer  are 
evaluated  in  terms  of  implications  for  etiologic  research.  Because  many 
studies  of  radiation  carcinogenesis  involve  the  evaluation  of  second  cancers 
following  radiotherapy  for  a  primary  cancer,  it  is  often  convenient  to  evaluate 
simultaneously  the  effects  of  chemotherapeutic  agents.  Populations  studied 
include  patients  treated  in  randomized  clinical  trials,  patients  reported  to 
cancer  registries  in  the  United  States  and  other  countries,  and  patients 
treated  at  several  large  institutions.  Additional  details  can  be  found  in 
Project  No.  Z01CP04412-09  EEB,  "Carcinogenic  Effects  of  Therapeutic  Drugs"  and 
Project  No.  Z01CP04410-09  EEB,  "Studies  of  Persons  at  High  Risk  of  Cancer."  In 
addition  to  the  systematic  study  of  therapeutic  drugs,  occasionally  it  is 
possible  to  evaluate  other  drug  exposures  in  populations  studied  primarily  for 
other  reasons.  Evaluations  have  been  made  on  the  effects  of  estrogens, 
tranquilizers,  thyroid  hormones,  and  anti -tuberculosis  drugs  on  subsequent  risk 
of  cancer. 

A  study  of  patients  given  methyl -CCNU  as  adjuvant  therapy  for  gastrointestinal 
cancer  provided  the  first  quantitative  dose-response  evidence  that  nitrosoureas 
are  leukemogenic  in  man.  Alkylating  agents  to  treat  childhood  cancer  were 
associated  with  an  increased  risk  of  leukemia.  Women  with  breast  cancer  who 
received  chemotherapy  may  be  at  an  increased  risk  of  leukemia.  Women  with 
breast  cancer  who  received  estrogen  therapy  were  found  to  have  an  enhanced  risK 
of  endometrial  cancer.  Recent  concerns  about  the  possible  tumor  promoting 
effects  of  thyroid  supplements  on  breast  cancer  risk  were  not  substantiated. 
Commonly  used  drugs  were  not  found  to  be  related  to  thyroid  cancer,  although  a 
positive  association  was  suggested  for  diuretic  use. 
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Objectives: 

(1)  To  clarify  the  magnitude  and  determinants  of  risk  of  second  cancers  after 
chemotherapy.     (2)  To   study  the   long-term  effects  of  selected  drugs   in   humans, 
and  to  characterize  risk   in  terms  of  dose  and  latent   period  as   well   as  the 
influence  of  age,   sex   and   race.     (3)  To  evaluate  the  causes  of  multiple 
primary  cancers. 

Methods  Employed: 

1.  The  risk  of  leukemia  associated  with  the  first  course  of  cancer  treatment 
was  evaluated   in  more  than  400,000  cancer  patients  diagnosed  during  1973- 
1980  from  the  Surveillance,    Epidemiology,   and  End  Results   Program   (SEER). 
The  risk   in  78,000  breast  cancer  patients  treated   between  1973-1982  was 
further  evaluated. 

2.  A  case-control    study   in   four  U.S.  cancer  registries  and   in  Denmark   has 
been  completed.     Approximately  500  women  who  developed   endometrial   cancer 
as  a  second  cancer  following  breast  cancer  therapy  have  been   evaluated 
along   with  matched   controls.     Detailed   information  was  collected   on 
medical    histories  and  estrogen  exposures,   allowing  the  risk  of 
endometrial    cancer  to  be  evaluated   in   relation  to  estrogen  use. 

3.  A  systematic   evaluation  of  adjuvant  drug  therapy   for  cancer  treatment   has 
continued    (see  also.   Project  No.   Z01CE04412-08  EEB,   "Carcinogenic   Effects 
of  Therapeutic  Drugs"   and  Project   No.   Z01CE04410-08  EEB,   "Studies  of 
Persons  at  High  Risk  of  Cancer").     To   evaluate  the   potential    carcinogenic 
effects   of  various  modalities   in   the   treatment   of  cancer,    information 
from   several    NCI-supported   cancer   treatment   protocols   is   being   combined 
and   analyzed.      The   program   of   studies   is   being  done   in   collaboration   with 
the  Division  of   Cancer  Treatment.      From   a   survey  of   NCI-funded    protocols. 


1689 


Z01CP05363-02   REB 

a  number  of  cancer  treatment  trials  were   selected    for  evaluation. 
Protocol    chairmen   and   statisticians   were  contacted,   available  data 
evaluated,   and    abstract    forms  designed   to   obtain    information   on   second 
cancers   not   readily  available   from  computerized  data.     Collaboration   has 
been  obtained    from  the   following   surgical    adjuvant  groups:     the 
Gynecologic  Oncology  Group,   the  Veterans   Administration  Surgical   Oncology 
Group,   the  Eastern   Cooperative  Oncology  Group,   the  Gastrointestinal    Tumor 
Studies  Group,   the   Brain  Tumor  Study  Group,   and  the  Southwest   Oncology 
Group.     Several    large   individual    institutions   (e.g.,   M.   D.   Anderson 
Hospital,   Mayo  Clinic,   Roswell    Park   Memorial    Institute,   and  Princess 
Margaret  Hospital)    are  also   collaborating   in   these   studies.     Drugs  being 
evaluated   include:     thioTEPA,  melphalan,  methyl-CCNU,   BCNU,   Cytoxan, 
chlorambucil,  5-fl uorouracil ,   nitrogen  mustard,  and   others. 

4.  The  risk  of  acute   non-lymphocytic  leukemia   (ANLL),   acute  myelodys plastic 
syndrome,  and   preleukemia  was  evaluated   among  3,600  patients  with 
gastrointestinal   cancer  treated   in   nine  randomized   trials.     The  exposure 
of  interest  was  methyl-CCNU,   a  nitrosourea   alkylating   agent.     Dose- 
response  evaluations   in   terms  of  milligrams   per  body  surface  area  are 
continuing. 

5.  A  follow-up  study  of  2,600  one-year  survivors  of  ovarian  cancer   in   two 
large  hospitals   is  being   analyzed.     Two   special    features  of  this  new 
survey  are   (a)   the  availability  of  complete  therapy  dose  data  on   every 
drug   received   by  each  patient  and    (b)    an  opportunity  to  compare  directly 
the  leukemogenic  effects  of  melphalan,   chlorambucil,   and  cyclophosphamide 
(Cytoxan) . 

6.  A  study  has  been  completed   to   evaluate  the  toxicity  of  nitrosourea 
compounds  among  2,200  brain   cancer  patients   treated    in   six   clinical 
trials  conducted  by  the   Brain  Tumor  Study  Group.     One  thousand   five 
hundred   patients   received   a  nitrosourea  drug,  of  which  85%  was   BCNU. 

7.  A  case-control    study  of  220  children  with  second  malignant  neoplasms  and 
400  controls   is  currently  under  analysis  to   evaluate  the   relationship 
between   therapy  received   for  their   first  malignant   neoplasm  and   the 
development  of  their   second   neoplasm.     These  children  were  treated   with  a 
wide  range  of  chemotherapeutic   agents. 

8.  A  population-based  case-control    study  is  being  conducted   using  the 
resources  of  the  SEER  registries  to  evaluate   the   risk  of  acute  non- 
lymphocytic  leukemia  in  breast  cancer  patients  treated   with   adjuvant 
chemotherapy.     A  feasibility   study   is   currently  underway   in    Connecticut 
to   abstract  complete  treatment  details   from  hospital    and   physician 
medical    records   for  cases   and   controls. 

9.  The   risk   of  leukemia   is   being   evaluated    among   patients   treated   with 
adjuvant  chemotherapy  during   the   conduct   of   two   early  clinical    trials   of 
breast   cancer.      Other  cooperative  groups    in   the  United   States   and   Denmark 
have   been   contacted   to   extend    these    investigations. 
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10.  Using  the  resources  of  the  Veterans  Administration  clinical  trials 
system,  evaluation  is  ongoing  of  patients  with  colorectal   cancer  or  lung 
cancer  who  received  nitrogen  mustard,  Cytoxan,  methotrexate,  or  CCNIJ. 

11.  A  mortality  study  of  men   and  women  treated  with  isoniazid   for  pulmonary 
tuberculosis  in  Connecticut  and  Massachusetts  is  continuing.     Medical 
records  and  mail   questionnaires  were  used  to  ascertain  drug  exposure. 

12.  A  feasibility  study  is  being  conducted  of  epileptic  patients   who  received 
phenobarbital ,  dilantin,  and  other  anti-convulsive  drugs  to  evaluate 
possible  carcinogenicity,  particularly  in  offspring  exposed   in  utero. 
Cancer  registry  records  in  Denmark  are  being  linked  with  hospital    lists 
to  ascertain  cancers. 

13.  Risk   factors   for  thyroid  cancer  were  investigated   in  a   population-based 
case-control    study  in  Connecticut.     Home   interviews   were  conducted   on  159 
persons   who  developed  thyroid  cancer  between  1978-1980  and  on  285 
controls.     Detailed  histories  of  commonly  used  drugs  were  taken. 

14.  The  risk  of  developing  a  second  malignancy  among  1,330  men  with  testis 
cancer  was  evaluated  using   resources  of  the  Connecticut  Tumor  Registry. 

15.  A  joint  monograph  on  multiple  primary  cancers  is  nearing  completion   using 
the  resources  of  the  Connecticut  Tumor  Registry  and  the  Danish  Cancer 
Registry  (NCI  Monograph  No.  67).     The  risk  of  developing  a  second   primary 
cancer  was  evaluated   in  over  250,000  cancer  patients  from  Connecticut 
(1935-1982)   and  approximately  380,000  patients   from  Denmark   (1943-1980). 
These  data  are  particularly  valuable  in  determining  the  risk  of  multiple 
primary  cancers  among  persons   followed   for  ^^ery  long   periods,   in   some 
cases  as  long  as  40  years.     Tabulations  are  included   by  registry,   initial 
cancer  site,   second  primary  cancer  site,  sex,  time  interval   between 
cancers,  and,  where  appropriate,  by  age  and  by  treatment  with  or  without 
radiation.     For  each  site,   the  results  are  summarized,  compared  to 
previously  published   findings,   and  discussed   in  terms  of  implications   for 
etiologic  research. 

Major  Findings; 

1.  Analysis  of  data   from  the   follow-up  study  of  patients   with  gastrointes- 
tinal   cancer  showed   that  those  given  methyl-CCNU  as  adjuvant  therapy  were 
at  a  16-fold  excess   risk  of  developing   leukemia.     This   study  provided  the 
first  quantitative  evidence  that  nitrosoureas  are  leukemogenic   in  man, 
and  confirms   previous  observations  that  adjuvant  chemotherapy  with  alky- 
lating agents  may  increase  the  risk  of  leukemia.     Preliminary  analysis   of 
dose   information  suggest  a   significant   increase   in   risk  with   increasing 
dose  per  body  surface  area   (milligrams  per  meter-squared). 

2.  The  risk  of  secondary  leukemia  following  childhood  cancer  therapy  was 
found   to  be  due  almost  entirely  to  alkylating   agent   therapy  for  the 
initial    primary  cancer.     No   increased   risk  was   found    for  radiation 
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therapy.     Alkylating  agent  therapy  was  associated  with  a  significantly 
increased  risk,   reaching  20-fold   in  the  highest  dose  categories  after 
adjusting   for  radiation  dose. 

3.  The  risk  of  secondary  bone  cancer  following  childhood  cancer  therapy  was 
found  to  be  largely  due  to  radiotherapy  for  the  initial    primary  cancer, 
although  an  elevated  risk   from  exposure  to  alkylating  agents   was  also 
suggested. 

4.  An   interview  study  of  1,362  breast  cancer  cases  and  1,250  controls 
identified  through  a  multi-center  screening  program  allowed   evaluation  of 
effects  of  thyroid  disease  and  supplementation  on  breast  cancer  risk.     A 
previous  diagnosis  of  treated  thyroid  disease  was  not  associated  with  an 
excess  risk,   nor  were  any  specific  diagnoses,   including  hypothyroidism, 
hyperthyroidism,  or  goiter. 

5.  Data  from  the  case-control    study  of  breast  cancer  patients  who  developed 
endometrial   cancer  indicated  a  significant  risk  associated  with  estrogen 
therapy.     Al I    known  risk  factors   for  endometrial   cancer  were  also 
observed   in  this  study  of  multiple  primary  malignancies. 

6.  Although  men  with  testis  cancer  were  found  to  be  at  a  two- fold  risk  of 
developing  a  second  mal ignancy,  chemotherapy  and   radiotherapy  appeared   to 
be  associated  with  only  a   small    proportion  of  the  excess  cancers, 
suggesting  that  most  of  the  risk  may  be  due  to   factors  other  than 
therapy.     This  study,   however,   included  men  treated   for  testis  cancer  in 
large  part  before  1970,   prior  to  when  chemotherapy  became  a  more 
prevalent   form  of  therapy. 

7.  An  evaluation  of  the  risk  of  leukemia   following  chemotherapy   for  ovarian 
cancer  indicated  that  melphalan  was  significantly  more  hazardous  than 
cyclophosphamide. 

8.  The  survey  of  multiple  primary  cancers   in  Connecticut  and  Denmark    found 
that  253,536  cancer  patients   reported   to  the  Connecticut  Tumor  Registry 
during  1935-82  had  a  31%  increased   risk  of  developing  a   second   primary 
cancer,  whereas,  among  379,941  patients   in  Denmark   (1943-80),   a  deficit 
of  second   primary  cancers  occurred   (RR=0.9).      In   Connecticut,   persons   who 
survived  more  than  30  years  after  the  diagnosis  of  their   first  cancer 
were  at  even   higher  risk,  49%.     Over  one  million   person-years  of 
observation  were  recorded,  and  the  excess   risk  of  developing   a  new  cancer 
was  346/100, 000/year.     Tissue  susceptibility  and  common  carcinogenic 
exposures  were  likely  explanations   for  the   frequent  occurrence  of  many 
second  cancers,   particularly  those   known   to  be  related   to  cigarette 
smoking  and/or  alcohol    consumption.     Persons  with  epithelial    cancers  of 
the  lung,   larynx,  esophagus,  buccal   cavity  and   pharynx,    for  example,   were 
particularly  prone  to  developing   new  epithelial    cancers   in   the   same  or 
contiguous  tissue.     A  notable   finding  was  the  very  high   risk  of  cancers 
of  the   lung,  larynx,  buccal    cavity  and   pharynx   observed   among   cervical 
cancer  patients,   suggesting  the   possiblity  of  a  common  etiology  with 
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cigarette  smoking.     The  intriguing  association  between  cancers  of  the 
colon,   uterine  corpus,  breast  and  ovary  was  confirmed  in  the  Connecticut 
data,  indicating  the  possible  influence  of  hormonal    or  dietary  factors. 
Patients  with  prostate  cancer  had  a  significantly  low  risk   for  second 
cancer  development,  which  may  reflect  an  underascertainment  of  second 
primaries  in  patients  of  advanced  age.     Radiotherapy  may  have  caused 
second  cancers  of  the  rectum  and  other  sites  among  patients  with   female 
genital   tract  cancers,  and  leukemia  was  seen   in  excess  after  radiotherapy 
for  uterine  corpus  cancer.     In   addition,  chemotherapy  was  associated  with 
an  increase  risk  of  acute  non-lymphocytic  leukemia  among  patients  with 
multiple  myeloma,  Hodgkin's  disease,  and  cancers  of  the  breast  and  ovary. 
Large  numbers  of  patients  with  cancers  of  the  rarer  sites,   i.e.,  of  the 
eye,  were  available  for  study;  and   for  most  of  these  sites,  a  high  risk 
of  second  tumors  was   found  which  persisted   over  time.     Numerous  new 
associations  were  identified   for  future  study. 

In  Denmark,   the   findings   with  regard  to  overall    risks   for  developing  new 
cancers  were  not  clear  cut.     This  may  have  been  due  to   reporting 
practices,   for  which  second  leukemias   following  hematopoietic 
malignancies  were  infrequently  reported,  and  coding  practices,   for  which 
cancers  of  paired  organs,  such  as  the  breast,  were  counted  only  once  as 
were  multiple  tumors  in   the  same  organ,  such  as  colon. 

9.     The  population-based  case-control    study  of  thyroid  cancer  did  not   find 
positive  associations  with  the  use  of  exogenous  estrogens,  oral 
contraceptives,  alcohol,  or  most  commonly  used  drugs.     New  associations, 
however,  were  suggested   for  the  use  of  diuretics   (RR=1.7),  prior  history 
of  benign  thyroid  nodules   (RR=52),  goiter   (RR=6.6)   and  benign  breast 
disease  (RR=2.0),  and   for  a  family  history  of  thyroid  cancer  (RR=3.5). 

10.     Among  12,000  patients   known   to  have  received  chemotherapy   for  the 

treatment  of  breast  cancer  and   reported  to  the  SEER  registries,  a  nine- 
fold  increased   risk  of  acute  non-lymphocytic  leukemia  was   found.     The 
increased   risk  first  appeared  2  years  after  the  breast  cancer  diagnosis, 
was   highest  in  5-year  survivors,   and  was  concentrated   in   patients   with 
regional    node  involvement.     Among  women  diagnosed  with  breast  cancer 
before  the  era  of  adjuvant  chemotherapy  (1973-1974),   no  excess   leukemias 
were  observed   (RR=1.1). 

Significance  to  Biomedical   Research  and  the  Program  of  the  Institute: 

Studies  of  cancer  patients  treated  with  alkylating   agents   have  observed   high 
risks  of  leukemia  and   underscore  the  need   for  caution  when   such  treatments  are 
considered   for  patients  at  low  risk  of  relapse,  or   for  patients   with  various 
non-malignant  diseases.     As  oncologists  extend   the  techniques  of  adjuvant 
chemotherapy  that  have  recently  proven   so  successful    in  the  management  of 
breast  cancer  to  patients  with  other  cancers  or  with  earlier   stages  of 
disease,  drug  toxicity  becomes  an   increasingly  important  consideration.      It   is 
clear  that  any  benefit  derived   from  the  adjuvant  use  of  alkylating   agents  must 
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be  carefully  weighed  against  the   small    but  demonstrable  risk  of  therapy- 
associated  leukemia.      In   addition,  the  possibility  exists  that   some  cytotoxic 
drugs  may  be  less  hazardous  than  others;  and  more  detailed   studies  are  needed 
of  patients  who  have  been  exposed  to  specific  cytotoxic  agents,  especially 
antimetabolites,  and  to  different  dose  schedules  or  different  regimens  of 
therapy.     In  many  instances,   it  is  clear  that  late  death   from  acute  non- 
lymphocytic  leukemia  in  some  patients  is  certainly  preferable  to  early  death 
from  a  serious  cancer  in  most  patients,  but  the  issue  is  more  complex  when 
these  drugs  are  given  in  adjuvant   fashion  to  patients  in  whom  prolonged 
survival   and  prolonged  therapy  can  be  anticipated.     In  addition,  the  study  of 
drug  exposure  has  been  one  of  the   fruitful    areas  for  identification  of 
carcinogens  in  humans,  and  subsequent  opportunities  may  exist   for  preventive 
programs  and   insights  into  the  biological   mechanisms  in  cancer  etiology. 

Proposed  Course; 

1.  It  is   intended  to  continue  the  systematic  monitoring  of  the  long-term 
toxic  effects  (including  carcinogenicity)   of  a  number  of  therapeutic 
agents  using  the  treatment  of  specific  cancers  (see  also  Project  No. 
Z01CP04412-09  EEB,  "Carcinogenic  Effects  of  Therapeutic  Drugs"   and 
Project  No.   Z01CP04410-09  EEB,  "Studies  of  Persons  at  High  Risk  of 
Cancer").     This  will    be  done  in  collaboration  with  the  Division  of  Cancer 
Treatment  and  the  Environmental   Epidemiology  Branch  as  outlined   in  the 
Methods.     Cohort  studies  currently  being   initiated   include  women  with 
breast  cancer  treated  with  adjuvant  chemotherapy  in  randomized  clinical 
trials  and   in  population-based  cancer  registry  reporting  areas.     These 
efforts  are  being  supplemented,  where  appropriate,  by  case-control 
studies  of  specifically  suspect  constellations  of  double-primary 
malignancies.     These  evaluations  will    involve  medical    record  abstractions 
of  therapy  administered  to  patients  who  developed  certain  combinations  of 
primary  malignancies,  compared  with  those  with  the  same  primary 
malignancy  who  did  not  develop  a  subsequent  malignancy, 

2.  The  analysis  of  ovarian  cancer  trials  and  the  extended  clinical    trial 
patient  series  will   be  completed.     A  dose-response  paper  on  the   risk  of 
leukemia  and  pre-leukemia   following  nitrosourea  therapy  for  gastroin- 
testinal   cancer  will    be  completed.     From  these,  and   previously  reported 
studies,  a  decision  will   be  made  concerning  a  summary  paper  on   the  risk 
of  leukemia   following   various  dose  levels  of  alkylating   agents. 

3.  The  analysis  of  case-control    studies  of  second  malignancies   following 
treatment   for  childhood  cancer  will    continue  with   respect  to 
quantification  of  risk  of  individual    second  tumors   following 
chemotherapeutic  exposures. 

4.  The  analysis  of  the  risk  of  leukemia  and   second  malignancies   following 
chemotherapy  exposures   in   several    clinical    trials  conducted   by  the 
Veterans   Administration  Surgical   Oncology  Group  will   be  completed. 
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5.  The  analysis  of  the  large-scale  case-control    study  of  breast  cancer 
patients  who  developed  endometrial   cancer  in  Connecticut,   California, 
Iowa,  Louisiana,  and  Denmark  will   be  completed. 

6.  Analyses  will   be  completed  on  the  risk  of  second  cancers   following 
childhood  malignancies,  the  risk  of  second  cancers  following  adjuvant 
therapy  for  lung  and  colorectal   cancer,  and  the  risk  of  leukemia 
following  treatment   for  ovarian  cancer  and   for  breast  cancer.     These 
studies  should  more  clearly  describe  dose-effect  relationships  and 
clarify  differential    host   responses  to  specific  drugs. 

7.  If  the  study  of  epileptic  patients  and  their  offspring  proves   feasible, 
we  will   consider  a  case-control    study  of  children  who  develop  cancer  in 
order  to  evaluate  the  possible  transplacental   carcinogenicity  of  anti- 
convulsive drugs. 

8.  •  Possible  late  effects   following  isoniazid  therapy  for  pulmonary 

tuberculosis  will   be  further  evaluated   in  large-scale  mortality  studies 
in  Connecticut  and  Massachusetts. 

9.  If  the  case-control    study  of  chemotherapy-induced  leukemia  among  breast 
cancer  patients  in  Connecticut  proves  feasible,  we  will   consider 
extending  the  study  to  additional   SEER  registries,  and  possibly  Denmark. 

10.  The  possible  carcinogenic  risk  of  phenothiazines  will   be  evaluated  in  a 
large  case-control    study  conducted  among  participants  in  the  Breast 
Cancer  Detection  Demonstration  Project. 

11.  The  relationship  between  phenobarbital ,  spironolactone,   and  other  drug 
exposures  with  thyroid  disease  will    be  evaluated   in  the  HAMES  (Health  and 
Nutrition  Evaluation  Survey)   data  base. 

12.  The  risk  of  commonly  used  drugs   will   be  evaluated   in  a  case-control    study 
of  over  2,000  cases  of  leukemia  and   lymphoma  and  2,000  matched   controls 
using  the  resources  of  pre-paid  health  plans   in  California  and  Oregon. 
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ANNUAL  REPORT  OF 

THE  EXTRAMURAL  PROGRAMS  BRANCH 

NATIONAL  CANCER  INSTITUTE 

October  1,  1984  through  September  30,  1985 

The  Extramural  Programs  Branch  (1)  plans,  develops,  directs  and  manages  a  national 
extramural  program  of  basic  and  applied  research  in  biometry,  epidemiology,  and 
related  multi disciplinary  activities;  (2)  establishes  program  priorities  and  eval- 
uates program  effectiveness;  (3)  provides  a  broad  spectrum  of  information,  advice 
and  consultation  to  individual  scientists  and  institutional  science  management 
officials  concerning  National  Institutes  of  Health  (NIH)  and  National  Cancer 
Institute  (NCI)  funding  and  scientific  review  policies  and  procedures,  preparation 
of  grant  applications  and  choice  of  funding  instruments;  (4)  provides  NCI  manage- 
ment with  recommendations  as  to  funding  needs,  priorities  and  strategies  for  the 
support  of  relevant  research  areas  consistent  with  the  current  state  of  development 
of  individual  research  activities  and  the  promise  of  new  initiatives;  (5)  plans, 
develops  and  manages  research  resources  necessary  for  the  conduct  of  the  coordi- 
nated research  program;  and  (6)  plans,  organizes  and  conducts  meetings  and  work- 
shops to  further  program  objectives  and  maintains  contact  with  the  relevant 
scientific  community  to  identify  and  evaluate  new  research  trends  relating  to  its 
program  responsibilities. 

Organizational  Overview:  The  Extramural  Programs  Branch  (EPB),  formerly  the 
Special  Programs  Branch,  is  a  component  of  the  Epidemiology  and  Biostati sties 
Program  and  is  responsible  for  those  grants,  cooperative  agreements,  and  extra- 
mural contracts  focused  on  epidemiology  and  biostatistics.  To  the  extent  possible, 
the  Branch  strives  to  facilitate  multidisciplinary  approaches  to  research  in  these 
areas.  This  symbiotic  potential  extends  beyond  the  internal  activities  of  EPB  to 
the  extramural  community  where  interest  in  multidisciplinary  efforts  is  increas- 
ingly evident.  No  rigid  boundaries  exist  between  the  individual  programs  compris- 
ing the  EPB.  Indeed,  as  is  evident  from  the  program  descriptions  to  follow,  the 
activities  of  the  Branch  involve  a  high  degree  of  integration  and  cooperative 
interaction  between  the  respective  program  directors. 

During  the  past  year  it  has  become  increasingly  evident  that  a  widespread  percep- 
tion exists  in  the  community  of  extramural  epidemiologists  that,  despite  the 
public  health  importance  of  the  field,  it  has  failed  to  show  an  adequate  rate  of 
growth  over  the  past  several  years.  In  an  attempt  to  make  more  explicit  the  basis 
for  this  perception,  our  branch  held  an  informal  meeting  with  a  small  group  of 
individuals  who  are  active  competitors  for  epidemiologic  research  grants.  The 
group  included  members  of  our  divisional  Board  of  Scientific  Counselors,  grantees 
in  the  epidemiologic  area  (both  ROl  and  POD  as  well  as  investigators  responsible 
for  major  academic  programs  in  the  area.  Available  as  resources  for  the  discus- 
sion were  members  of  the  extramural  staff  concerned  with  epidemiologic  activities 
as  well  as  individuals  involved  in  the  grants  review  and  administration  process 
and  NCI  training  grant  activities.  The  meeting  appeared  productive  for  all 
parties.  NCI  staff  gained  a  better  understanding  of  the  perceptions  of  extra- 
mural investigators  in  this  area;  the  investigators  themselves  gained  a  better 
understanding  of  the  overall  process  underlying  research  grant  review,  selection 
and  award.  It  is  hoped  that  some  steps  may  be  taken  in  the  future  to  further 
develop  some  of  the  concepts  and  suggestions  which  emerged  during  the  discussion. 
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It  should  be  pointed  out  that,  as  a  result  of  early  preparation,  some  discrepan- 
cies will  occur  throughout  this  report  when  numbers  of  research  grants  or  total 
support  levels  are  discussed.  In  general,  discussions  of  program  areas  are  re- 
stricted to  those  research  grants  active  in  the  period  October  1,  1984  through 
June  1,  1985;  additional  research  grants  will  be  funded  during  the  remaining  four 
months  of  the  fiscal  year  but  their  individual  focus  and  exact  support  level  is 
uncertain  at  this  time.  Based  on  past  experience,  we  are  able  to  estimate  their 
impact  on  budget  at  the  Branch  level,  but  not  their  impact  on  individual  programs 
within  the  Branch. 

Biometry:  Although  primarily  composed  of  research  grant  activities,  contracts 
and  interagency  agreements  are  also  being  utilized  to  determine  the  feasibility 
of  linking  existing  data  sources  to  provide  epidemiologic  resources  to  the  extra- 
mural scientific  community.  This  program  area  includes  a  wide  variety  of  research 
activities,  including  mathematical  models  relevant  to  cancer  biology;  statistical 
techniques  useful  in  evaluating  the  effects  of  potential  carcinogens;  determining 
the  effects  of  patient  characteristics  on  survival  analysis  or  the  analysis  of 
competing  risks;  record  linkage  for  investigations  involving  special  population 
groups  and  cancer  registries  or  death  lists;  the  relation  of  cancer  susceptibility 
to  cytogenetics  and  somatic  cell  genetics;  design  of  statistical  techniques  to 
evaluate  carcinogen  screening  tests  and  procedures;  and  improved  methodologies 
for  evaluating  estimates  of  cancer  risk  from  low-dose  exposure  to  carcinogens. 

Epidemiology:  This  program  area  is  primarily  supported  by  the  research  grants 
mechanism.  'Contracts  have  been  used  only  for  the  support  of  initiatives  related 
to  the  Acquired  Immunodeficiency  Syndrome  (AIDS)  which  require  the  identification 
and  follow-up  of  individuals  In  specific  high-risk  groups.  Research  areas  of 
interest  include:  investigations  focusing  on  the  natural  history  of  neoplasia  in 
humans;  the  incidence  and  prevalence  of  various  human  cancers  as  a  function  of 
geographic  location;  etiologic  risk  factors  (both  intrinsic  and  extrinsic)  related 
to  human  cancer;  opportunities  for  preventive  action;  and  Improved  methodologies 
for  the  design  and  conduct  of  epidemiologic  studies. 

The  program  also  contains  emphasis  areas  In  occupational  carcinogenesis;  the  epi- 
demiology of  AIDS  and  AIDS -related  neoplasms;  nutritional  epidemiology;  and  the 
epidemiology  of  tobacco-related  cancers.  Although  our  current  Involvement  with 
both  Nutrition  and  Smoking  and  Health  has  been  diminished  by  the  transfer  of  those 
basic  science  grants  focusing  on  nutrition  and  tobacco  toxicology  to  another 
branch,  we  are  attempting  to  strengthen  these  areas  by  soliciting  the  submission 
of  investigator-initiated  epidemiologic  applications.  Requests  for  Applications 
(RFAs)  on  "Involuntary  Exposure  to  Tobacco  Smoke  and  Cancer  Risk,"  "Dietary  Markers 
for  Epidemiologic  Studies  of  Cancer"  and  "Obesity  and  Cancer  Risk  in  Women"  have 
been  issued  during  the  past  year.  Responses  have  now  been  received  and  evaluated 
and  we  expect  awards  to  be  made  during  this  fiscal  year. 

AIDS  Epidemiology:  An  AIDS  Epidemiology  Program  was  initiated  In  response  to  the 
developing  epidemic  of  Acquired  Imnunodeflciency  Syndrome,  with  its  associated 
opportunistic  infections  and  malignancies  (primarily  Kaposi's  sarcoma).  The  empha- 
sis of  this  program  is  to  support  research  focusing  on  the  natural  history  of  AIDS 
as  well  as  on  the  elucidation  of  risk  factors  and  etiologic  mechanisms  for  AIDS. 
In  addition,  the  program  is  supporting  epidemiologic  studies  of  cancers  of  the  ano- 
genital  area  to  determine  whether  there  are  risk  factors  and  etiologies  in  common 
with  AIDS.  This  activity  is  supported  primarily  through- grants  and  cooperative 
agreements.  In  addition,  the  Branch  is  collaborating  with  the  Mational  Institute 
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of  Allergy  and  Infectious  Diseases  (NIAID)  to  support  contracts  for  the  study  of 
the  natural  history  of  AIDS  in  homosexual  men. 

During  this  fiscal  year,  we  supported  ten  assistance  awards  and  contributed  Sl.O 
million  in  the  support  of  three  contracts  with  NIAID.  Three  of  the  assistance 
awards  were  cooperative  agreements  resulting  from  an  RFA  and  the  other  seven  were 
funded  as  traditional  research  grants. 

Biochemical  Epidemiology:  Specific  program  emphasis  in  the  area  of  Biochemical 
Epidemiology  continues  to  be  stressed.  Our  efforts  to  stimulate  research  in  this 
area  were  marked  by  the  issuance  of  a  request  for  applications  and  a  $1.8  million 
budget  reserve  from  Division  funds  for  each  year  of  the  period  1983-1986.  The 
response  was  enthusiastic  and  the  RFA  was  reissued  in  fiscal  year  1984  with  an 
additional  budget  allocation  of  $1.2  million  in  each  year  of  the  period  1985-1987. 
Few  responses  were  concerned  specifically  with  the  development  or  validation  of 
laboratory  procedures  which  show  promise  of  epidemiologic  usefulness.  We  are 
attempting  to  deal  with  this  problem  by  the  issuance  of  an  additional  RFA  entitled 
"Development,  Validation  and  Application  of  Biochemical  Markers  of  Human  Exposure 
for  Use  in  Epidemiologic  Studies." 

Small  Business  Innovation  Research  Program  (SBIR):  This  program  was  established 
by  Congress  in  1982  for  the  purpose  of  stimulating  small  business  participation 
in  Federal  research  and  development  (R&D)  projects.  The  Act  requires  each 
Federal  agency  having  an  extramural  research  and  development  budget  in  excess  of 
$100,000,000  to  set  aside  a  proportion  of  that  budget  (0.2%  in  fiscal  year  1983 
and  rising  gradually  to  1.25%  in  fiscal  years  1986  through  1988)  for  awards  to  be 
made  under  this  program.  The  program  provides  for  Phase  I  (feasibility  studies 
of  6  month  duration  and  costing  no  more  than  $50,000)  and  Phase  II  (substantive 
research  efforts  of  no  more  than  2  year  duration  in  an  amount  not  exceeding  a 
total  of  $500,000)  awards. 

The  program  was  initiated  at  NIH  by  announcing  the  availability  of  funding  for 
investigator-initiated  research  grants  from  organizations  meeting  the  stated  eli- 
gibility criteria.  In  fiscal  years  1983  and  1984  the  National  Cancer  Institute 
had  considerable  difficulty  in  expending  the  required  proportion  of  its  R&D  budget 
for  the  support  of  high  quality  grant  applications  under  this  program.  Those 
applications  funded  were  largely  in  basic  science  areas  and  the  Epidemiology  and 
Biostatistics  Program  derived  little  benefit  from  the  sizeable  amount  expended  in 
NCI  for  this  Program.  As  a  result,  it  was  decided  to  issue  a  request  for  contract 
proposals  in  fiscal  year  1985.  Our  Program  area  determined  that  it  would  be  to  ou; 
benefit  to  participate  in  this  solicitation. 

The  Extramural  Programs  Branch,  in  close  collaboration  with  key  intramural  inves- 
tigators, developed  a  set  of  work  statements  for  activities  deemed  suitable  for 
small  business  efforts.  The  topics  were  chosen  from  among  those  which  Epidemiol og:- 
and  Biostatistics  Program  staff  felt  were  clearly  needed  but  which  would  otherwise 
not  be  implemented  because  of  fiscal  constraints.  Six  such  topics  were  advertised. 
Thirty  seven  proposals  were  received  and  are  currently  under  review.  Awards  are 
anticipated  for  the  successful  proposals  during  this  fiscal  year. 

The  following  figures  attempt  to  provide  some  perspective  on  the  balance  of  activ- 
ities within  the  Branch  as  well  as  an  overview  of  developments  over  recent  fiscal 
years.  As  shown  in  Figure  1,  we  have  begun  to  use  the  cooperative  agreement 
mechanism  to  support  selected  activities.  Its  use  to  date  has  been  restricted 
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to  the  support  of  AIDS-related  initiatives  in  which  it  is  important  that  NCI  staff 
be  closely  involved  to  assist  in  the  exchange  of  information  and  biologic  materi- 
als. It  should  also  be  noted  that  the  extent  of  utilization  of  the  contract 
mechanism  for  research  support  continues  to  fall. 

Figure  2  illustrates  the  continued  growth  of  Branch  programs.  The  categories  of 
AIDS-related  epidemiology  and  biochemical  epidemiology  assumed  a  separate  identity 
in  1983.  The  first  because  of  the  emergence  of  a  serious  epidemic  and  the  latter 
because  of  special  research  opportunities  in  this  area.  The  identification  of 
biochemical  epidemiology  as  a  separate  category  of  activities  initially  diminished 
the  size  of  the  general  epidemiology  category,  since  relevant  activities  would 
otherwise  have  been  assigned  there.  The  fall  in  smoking  and  nutrition-related 
activities  in  1984  is  largely  a  consequence  of  the  transfer  of  basic  studies  in 
these  areas  to  another  branch.  Several  RFAs  have  been  prepared  which  are  serving 
to  increase  our  level  of  epidemiologic  involvement  in  these  areas. 
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FIGURE  I 
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FIGURE  II 
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BIOMETRY  PROGRAM 

Description:  The  Biometry  program  consists  of  developmental  studies  in  biostatis- 
tics  and  genetics  related  to  cancer  epidemiology.  The  program  currently  supports 
^4  Traditional  Investigator  Originated  grants  (ROD,  four  New  Investigator  Awards 
(R23),  three  Program  Project  grants  (POl),  two  Interagency  Agreements  and  one 
Research  Resource  Contract.  Most  of  the  investigators  are  well  established  in 
their  fields  and  are  from  leading  universities  and  cancer  centers. 

Since  its  inception  in  1979,  the  number  of  grants  in  the  program  has  grown  by  a 
factor  of  three.  However,  the  dollars  have  remained  fairly  constant.  This  is 
attributable  to  growth  in  the  areas  of  theoretical  biostati sties  and  computer 
science.  Over  half  (56%)  of  current  grants  are  in  these  areas  yet  they  account  for 
only  38%  of  program  dollars.  Genetics  has  grown  more  slowly  in  terms  of  number  of 
grants  (26%)  but  more  rapidly  in  terms  of  dollars  (42%).  Most  genetic  projects  arc 
no  longer  simple  pedigree  studies,  but  rather  ones  that  now  include  costly  biologi 
cal  components.  Large  computer  center  grants  have  increasingly  given  way  to  indi- 
vidual biostatisticians  coming  into  the  program  with  small  grants  which  permit 
them  to  focus  on  problems  of  particular  interest. 

Research  Accomplishments:  The  Biometry  program  continues  to  support  theoretical 
biostatisticians  working  in  the  area  of  clinical  trials.  These  investigators  have 
shown  great  interest  in  all  aspects  of  this  area  from  experimental  design  to  final 
data  analyses.  Problems  currently  under  investigation  are  sampling  and  recruitmen- 
strategies,  stopping  rules,  treatment  allocation  schemes,  quality  control  and 
compliance  evaluation,  statistical  methodologies  allowing  for  sequential  entrance, 
progressive  censoring,  missing  data,  and  loss  to  follow-up  (7,  28,  51,  68,  85,  90, 
95,  136,  157).  This  year  attention  has  been  given  to  interpretation  of  trial 
results  in  relation  to  other  published  trials.  This  work  was  prompted  by  the 
observation  that  studies  in  which  the  observed  efficacy  of  the  treatment  is  high 
are  more  likely  to  be  reported  than  if  the  efficacy  is  average  or  poor  (7). 

Mathematical  modeling  of  biological  phenomena  has  accelerated  as  experimental  meti- 
ods  and  computer  capabilites  have  facilitated  the  collection  of  large  quantities 
of  data  on  systems  fundamental  to  life.  Biostatisticians  and  allied  scientists 
are  now  reexamining  these  data  in  light  of  recent  advances  in  their  respective 
fields  of  expertise  (5,  12,  72,  88,  132).  Since  models  are  initially  based  on 
biological  intuition  and/or  rather  sparse  observations,  they  are  being  tested  and 
retested  against  different  data  sets  under  differing  conditions.  If  sufficiently 
refined,  such  models  should  contribute  to  an  overall  understanding  of  underlying 
mechanisms  of  carcinogenesis.  Cell  kinetics  is  currently  the  most  fruitful  area 
for  modeling  because  the  data  are  essentially  free  of  the  inadequacies  often 
present  in  epidemiologic  studies,  and  the  analytic  methods  and  techniques  are 
available.   One  aim  of  such  modeling  is  to  develop  procedures  for  obtaining 
estimates  of  cell  cycle  traverse  characteristics  in  malignant  and  normal  cells 
before  and  after  exposures/treatments  and  to  use  these  estimates  to  promote 
knowledge  of  cell  biology,  cancer  etiology,  diagnosis  and  prognosis  (84,  89,  92, 
158). 

Epidemiologic  modeling  suffers  from  a  vagueness  due  to  insufficient  data  collected 
non-uniformly  over  time.  It  is  generally  believed  that  most  human  cancers  develc^^ 
as  the  result  of  a  succession  of  steps  occurring  over  a  period  of  many  years. 
Two  mathematical  models  of  the  process,  one  involving  two  stages  and  one  involvin; 
multiple  stages,  have  been  proposed  to  account  for  observations  from  a  number  of 
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studies  of  various  cancer  sites.  Both  permit  analytic  evaluation  of  temporal 
variables,  e.g.,  age  at  first  exposure,  duration  of  exposure,  age  at  risk,  and  time 
from  first  exposure  to  detectable  disease.  These  models  are  simplifications  of 
complex  processes,  but  they  do  have  heuristic  value  in  that  they  focus  on  possible 
temporal  mechanisms,  e.g.,  whether  the  carcinogenic  exposure  exerts  its  influence 
early  or  late  in  the  process.  The  hypotheses  generated  by  fitting  these  models  to 
appropriate  epidemiologic  observations  should,  if  sufficiently  refined,  shed  light 
on  mechanisms  underlying  the  carcinogenic  process  in  terms  of  the  initiation  and 
promotion  phases  along  with  differences  in  reversibility,  i.e.,  does  cessation  of 
carcinogen  exposure  result  in  a  reduced  risk  or  does  the  induced  risk  continue 
(88,  89,  147)?  Several  investigators  in  the  program  have  had  the  opportunity  to 
explore  mathematical  models  of  the  carcinogenic  effects  of  single  dose  radiation 
exposure  utilizing  the  atomic  bomb  survivor  data,  perhaps  one  of  the  most  complete 
data  sets  currently  available  for  modeling  purposes,  courtesy  of  the  Radiation 
Effects  Research  Foundation,  Hiroshima,  Japan  (50,  68,  104,  137). 

The  traditional  approach  of  clinical  geneticists  has  been  to  collect  information  on 
individuals  who  have  been  brought  to  their  attention  because  of  unusual  clusters 
of  disease.  These  efforts  have  resulted  in  providing  descriptions  of  traits  due 
to  simple  dominant  or  recessive  genes,  but  have  failed  to  yield  insights  into 
complex  situations  involving  age  and/or  sex  specificity,  genetic  heterogeneity, 
multiple  loci,  or  gene-environment  interactions.  Recognition  of  family  clustering, 
however,  has  been  valuable  in  that  it  has  led  to  the  establishment  of  population 
based  genealogies  with  fully  ascertained  families  which  can  now  be  used  in  a  more 
productive  manner  (77,  103,  118,  124,  127,  141). 

During  the  past  few  years  rapid  strides  have  been  made  in  DMA  technology  such 
that  the  presence  or  absence  of  a  restriction  site  is  a  polymorphic  marker  for 
detection  of  a  specific  disease.  The  use  of  such  markers  will  accelerate  gene 
mapping  of  single  locus  traits.  Mapping  of  the  human  genome  has  long  been  the 
goal  of  genetic  researchers  but  progress  was  limited  by  the  inadequate  number  of 
polymorphic  protein  and  antigenic  markers.  Now,  however,  with  the  advent  of  DNA 
polymorphisms,  a  library  of  random  single  copy  DNA  probes  is  being  created  which, 
when  complete,  should  permit  detection  of  DNA  sequence  polymorphisms  in  an  individ- 
ual's DNA  (8,  118).  Each  probe  would  define  a  specific  locus  in  the  genome.  In 
conjunction  with  family  studies  in  appropriate  pedigrees  these  could  be  arranged 
in  specific  chromosomal  groups  and  thereby  produce  a  genetic  map.  Investigators 
in  this  area  are  extremely  enthusiastic  about  the  future  of  this  work,  its  potential 
contribution  to  knowledge  of  cancer  etiology  and  prospects  for  the  identification 
of  high  risk  individuals.  Other  geneticists  are  utilizing  advances  in  image  proc- 
essing to  standardize  techniques  for  the  separation  of  proteins  by  automating 
2D-gel  electrophoresis  in  order  to  study  germinal  and  somatic  cell  mutations  in 
relation  to  cancer  etiology  (50,  158). 

Childhood  cancers,  although  relatively  rare,  are  being  studied  because  of  their 
unique  characteristics.  These  include  their  short  latency  period  and  the  ready 
availability  of  parents  for  obtaining  environmental  exposure  and  family  history 
data.  While  some  environmental  agents  are  clearly  associated  with  adult  human 
cancers,  few  have  been  associated  with  childhood  cancers,  presumably  because  of 
lengthy  latency  periods  usually  involved  in  environmental  carcinogenesis.  Child- 
hood cancers  would  thus  appear  to  be  either  genetic  or  sporadic  in  origin.  A  few 
have  actually  been  found  to  have  familial  components,  e.g.,  Wilms'  tumor,  retino- 
blastoma, and  soft- tissue  sarcomas.  Assessments  are  being  made  of  risk  of  second 
tumors  in  children  surviving  three  years  following  a  first  cancer,  including  tumors 
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which  may  be  attributable  to  treatment  modalities.  Further,  the  risk  of  first 
tumor  is  being  assessed  in  relation  to  parents'  prior  exposure  to  known  or  poten- 
tial carcinogenic  agents  (33,  84,  93,  124,  125,  126). 

One  investigator  has  assembled  an  international  registry  of  families  who  have  been 
affected  by  Bloom's  syndrome  over  the  last  30  years.  Cases  have  been  ascertained 
through  reports  in  the  literature  or  direct  referral.  There  are  presently  109 
confirmed  entries.  The  registry  has  become  a  vehicle  for  the  surveillance  of  the 
Bloom's  syndrome  population  with  respect  to  incidence,  age  of  onset,  and  distri- 
bution of  types  of  neoplasia  and  as  a  central  repository  for  pedigree  information 
on  family  members.  The  latter  provides  a  source  of  specimens  such  as  blood  cells, 
tissue  culture  cell  lines  and  tumor  DNA  for  distribution  to  other  laboratories. 
The  most  interesting  clinical  feature  of  the  syndrome  is  cancer  proneness.  It  is 
unlike  most  genetic  disorders  which  predispose  to  cancer  in  that  it  does  not  appear 
to  predispose  to  one  type  of  cancer  but  rather  to  several. 

The  Interagency  Agreements  Involve  efforts  to  develop  a  national  data  resource  for 
the  investigation  of  cancer  in  the  workplace.  The  United  States  currently  has  no 
such  resource,  although  the  essential  elements  have  been  collected  and  do  exist 
in  the  data  bases  of  various  Federal  agencies.  The  Agreements  are  assessing  the 
feasibility  of  linking  these  data  bases  to  obtain  essential  elements  (159,  164). 
The  contract  is  supporting  a  registry  of  persons  with  primary  iirmune  deficiency 
states  who  subsequently  develop  cancer  (161).  The  registry  is  available  to  the 
extramural  research  cornnunity  to  enhance  Investigations  in  this  interesting  area. 

Projections:  The  growth  of  the  Biometry  program  is  dependent  upon  the  special 
mathematical ,  statistical  and  computer  skills  of  investigators"  and  on  their  ability 
to  extend  their  expertise  into  the  biomedical  scientific  community.  While  many 
investigators  are  submitting  proposals,  those  who  address  specific  biomedical  or 
epidemiologic  problems  are  more  likely  to  be  funded  than  are  the  pure  theorists. 
These  decisions  are  made  through  peer  review.  The  problems  associated  with  the 
lack  of  a  standing  Initial  Review  Group  remains  frustrating  to  investigators  and 
staff.  Staff  will  however,  continue  to  work  with  the  Division  of  Research  Grants 
to  promote  appropriate  grant  review. 

Program  staff  continues  to  work  with  current  and  prospective  applicants  to  encour- 
age them  to  establish  collaboration  with  other  scientists  and  oncologists  to  lend 
biological  credence  to  their  theoretical  concepts  and  to  obtain  data  for  testing 
new  methodologies.  Publications  will  continue  to  appear  in  theoretical  and  applies 
refereed  journals. 

EPIDEMIOLOGY  PROGRAM 

Description:  The  cancer  epidemiology  extramural  research  program  supports  descrip- 
tive,  analytic,  and  methodologic  studies.  Inquiries  into  the  natural  history  of 
neoplasia  in  humans,  elucidation  of  the  role  of  precursor  lesions,  studies  of  the 
incidence,  prevalence  and  mortality  from  human  cancers,  and  examination  of  geograp' ■ 
distributions  or  time  trends  are  appropriately  assigned  to  the  program. 

The  program  is  particularly  interested  in  analytic  epidemiologic  studies  of  host 
factors  and  environmental,  occupational  or  lifestyle  exposures  including  a  number 
of  specific  agents  known  or  suspect  to  influence  cancer  risk.  There  is  strong 
interest  in  supporting  research  which  elucidates  causal  associations  and  mechanisni 
of  carcinogenesis  in  human  populations,  and  in  basic  epidemiologic  research  which 
provides  information  essential  to  preventive  intervention. 
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In  order  to  improve  the  specificity  and  accuracy  of  research  findings,  the  program 
supports  methodologic  studies  which  relate  to  the  design,  conduct  and  analysis  of 
epidemiologic  investigations,  and  which  improve  the  capacity  to  distinguish  contri- 
butions of  multiple  risk  factors.  This  support  includes  the  development  and 
characterization  of  laboratory  procedures. 

Research  Accomplishments:  Among  the  most  exciting  findings  are  those  relating  to 
risks  of  cancer  associated  with  viral  infections.  Epstein-Barr  virus  (EBV)  has 
been  reported  to  be  associated  with  Hodgkin's  disease  (HD)  (33,  47).  Hodgkin's 
disease  cases  usually  have  elevated  EBV  capsid  antibody  titers,  and  the  occurrence 
of  HD  among  persons  with  a  history  of  EBV  infectious  mononucleosis  is  two  to  three 
times  higher  than  expected.  The  prevalence  and  levels  of  antibodies  against  EBV 
and  related  viruses  were  ascertained  in  304  cases  of  HD  and  285  of  their  siblings 
in  a  population-based  study.  The  most  significant  finding  was  that  antibody  titers 
to  the  viral  capsid  antigen  of  EBV  were  elevated  in  39%  of  the  cases  and  in  only 
14%  of  the  sibling-controls;  the  relative  risk  adjusted  for  age  and  sex  was  4.1. 
The  geometric  mean  titer  was  three  times  higher  among  cases  (175.6  vs.  58.1). 
Subjects  who  reported  a  history  of  infectious  mononucleosis  had  higher  titers 
than  those  who  did  not.  Cases  also  had  elevated  titers  against  the  early  antigen 
of  EBV,  the  D  Component  being  most  prominent.  A  significantly  higher  proportion 
of  cases  had  titers  of  1:40  or  more  against  cytomegalovirus  (CMV).  However,  the 
overall  prevalence  of  CMV  antibody  titers  was  relatively  low  and  not  consistently 
higher  among  cases.  These  findings  support  the  hypothesis  that  EBV  may  play  a 
role  in  the  pathogenesis  of  HD;  the  findings  neither  confirm  nor  deny  a  possible 
role  of  CMV. 

A  prospective  study  (6)  in  Taiwan  of  the  relationship  between  hepatitis  B  and 
primary  hepatocellular  carcinoma  (PHC)  revealed  a  relative  risk  of  190  associated 
with  chronic  infection;  the  primary  source  of  infection  for  young  children  who  are 
likely  to  become  chronically  infected  is  their  mothers.  Dr.  Beasley,  the  Princi- 
pal Investigator,  was  awarded  the  Faisal  prize  in  recognition  of  the  importance 
of  his  research  on  liver  cancer.  In  collaboration  with  Blumberg  (9),  Beasley 
examined  the  relationship  of  serum  ferritin  and  transferrin  levels  to  risk  of 
cancer  in  a  population  of  21,513  male  government  workers  who  have  been  followed 
prospectively  since  1975.  The  mean  serum  ferritin  level  was  higher  at  the  start 
of  the  study  in  192  men  who  had  died  of  'cancer  or  developed  PHC  as  of  July  1983, 
compared  to  their  controls;  the  mean  serum  transferrin  was  lower  in  men  who  died 
of  cancers  other  than  PHC.  These  results  are  consistent  with  the  hypothesis  that 
increased  iron  stores  increase  risk  of  cancer.  The  estimate  of  relative  risk  of 
cancer  is  2.9  for  a  man  with  ferritin  of  200  ng/ml  and  transferrin  of  200  mg/dl 
compared  to  a  man  with  levels  of  20  and  400  respectively.  These  serum  iron-binding 
protein  levels  are  at  the  extremes  of  the  "normal"  range.  Men  who  subsequently 
died  of  cancer  had  lower  hemoglobin,  lower  hematocrit,  lower  albumin,  and  higher 
globulin  at  the  start  of  the  study  than  the  controls.  These  differences  could 
result  from  chronically  higher  iron  stores  which  might  increase  the  frequency  or 
severity  of  infections  over  the  span  of  life.  This  same  increased  iron  level 
might  also  increase  the  risk  of  cancer. 

To  determine  whether  or  not  asymptomatic  hepatitis  B  virus  infection  is  a  risk 
factor  for  hepatocellular  carcinoma  in  the  United  States,  index  and  control  groups 
were  identified  within  the  American  Red  Cross  Donor  Deferral  Register,  a  computer- 
ized record  of  blood  donors  who  had  been  rejected  or  placed  under  surveillance  for 
reasons  relating  to  viral  hepatitis.  A  total  of  15,166  individuals,  representing 
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55,805  person-years  of  follow-up,   composed  the  index  group  of  individuals  who  were- 
reactive  for  hepatitis  B  surface  antigen.     The  control    group  consisted  of  18,144 
donors,   representing  59,092  person-years  of  follow-up,  who  were  HBsAg-nonreactive 
donors  implicated  in  multiple-unit  post-transfusion  hepatitis  cases.     Identifying 
information  for  each  individual   in  the  study  was  submitted  to  the  Social   Security 
Administration   (SSA)  where  it  was  searched  against  the  central    files;   a  total   of 
328  deaths  were  identified  among  the  76.1%  matches,  and  death  records  were  obtaineJ 
for  70. U  of  the  individuals  SSA  reported  as  dead.     A  total   of  31   (23%)  of  all 
deaths  in  the  index  group  were  in  some  way  liver- related,  whereas  there  was  only 
one  such  death  in  the  control    group.     Six  cases  of  hepatoma  and  seven  of  cirrhosis 
(all  males)  were  identified  in  the  index  group.     Relative  risks  of  4.48,    15.67 
and  13.43  were  calculated  for  deaths  due  to  alcohol   abuse,  cirrhosis  and  hepatoma, 
respectively,  using  a  dummy  value  of  0.5  deaths  in  the  control   group.     A  standard- 
ized mortality  ratio  (SMR)  of  26.78  was  calculated  for  hepatoma  in  the  index  group 
with  reference  to  the  1975  U.S.  Vital   Statistics.     The  predominance  of  blacks 
among  the  hepatoma  cases   (4/6)  was  striking,  particularly  since  they  represent  on! 
about  4%  of  the  normal   donor  population.     Three  of  the  hepatoma  deaths  in  blacks 
occurred  during  their  third  decade,  yielding  an  SMR  of  130  for  the  age/race  group. 

The  .incidence  of  primary  liver  cancer  is  increasing  as  shown  in  an  analysis  of 
30  populations  reported  in  "Cancer  Incidence  in  Five  Continents"   (9).     After 
adjustment  for  time  trends,  log  incidence  increased  linearly  with  log  age.     Liver 
cancer  risk  increased  more  rapidly  with  age  than  that  of  colon  cancer,  stomach 
cancer  or  lung  cancer  in  smokers.     Over  the  past  20  years,  most  populations  have 
been  found  to  have  increasing  age-adjusted  liver  cancer  incidence.     There  was  no 
correlation  between  changes  in  rates  and  magnitude  of  rates.     Male  rates  are  higher 
than  female  rates  and  the  ratio  of  the  two  tends  to  be  higher  in  high-risk  areas. 

Fifty-seven  female  residents  of  King  and  Pierce  Counties   (Washington  State)  with 
a  new  diagnosis  of  in  situ  or  invasive  vulvar  carcinoma  during  1976-1979  were 
interviewed  concerning  their  menstrual,   reproductive  and  medical   histories   (27). 
A  random  sample  of  women  residing  in  the  same  area  was  interviewed  for  comparison. 
A  greater  proportion  of  women  with  in  situ  vulvar  tumors  than  control   subjects 
were  of  low  educational   level,  reported  a  history  of  contraceptive  use,  experienced 
early  age  at  first  birth,   late  age  at  menopause,   or  were  current  or  former  ciga- 
rette smokers.     Menstrual   and  reproductive  factors  were  similar  between  women  with 
Invasive  vulvar  cancer  and  controls,  but  a  greater  proportion  of  cases  reported  a 
history  of  diabetes  and  of  cigarette  smoking.     The  factors  found  in  this  study  to 
be  associated  with  in  situ  vulvar  carcinoma  are  similar  to  those  observed  among 
women  with  cervical   cancer.     It  Is  suggested  that  in  situ  vulvar  and  cervical    tu- 
mors may  share  some  common  etiologies  since  the  vulva  and  cervix  both  are  derivec 
from  cloacal   tissue,  and  neoplasms  of  the  two  sites  occur  together  more  often  than 
would  be  expected  by  chance. 

There  are  some  interesting  preliminary  findings  from  a  case-control   study  of  anal 
cancer  (26).     Cases  consist  of  all   men  and  women,   aged  30-69,   diagnosed  as  having 
anal   cancer  from  1978  to  1986  identified  by  the  Washington  State  and  the  British 
Columbia  tumor  registries.     Controls  consist  of  colon  cancer  patients  from  the 
practice  of  the  physician  who  treated  the  case,  matched  for  year  of  diagnosis, 
race,   sex,   and  age   (5  year  groups).     Analysis  of  the  first  98  cases  and  controls 
suggests  that  for  men,  homosexuality,   anal    Intercourse  and  smoking  were  all    impor- 
tant risk   factors   for  anal   cancer.     For  women,   genital   warts,   anal   Intercourse  any. 
smoking  were  Important. 
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In  a  follow-up  of  a  cohort  of  143,594  people  whose  pharmacy  records  had  been  com- 
puter stored  from  July  1969  to  August  1973  (38),  no  negative  relationship  was  found 
between  digitalis  and  subsequent  cancer,  contrary  to  a  decreased  risk  of  breast 
cancer  among  women  taking  digitalis  reported  by  Goldin  and  Safa.  Instead,  digitalis 
was  positively  associated  with  risk  of  cancer  of  the  colon,  lung  and  prostate. 
Follow-up  data  until  1980  show  that  use  of  digitalis  continued  to  be  associated 
with  cancers  of  the  lung  and  colon  but  its  association  with  prostate  cancer  was 
no  longer  significant.  Breast  cancer  incidence  showed  no  inverse  relation  to 
digitalis  use.  When  1980  cancer  mortality  was  the  endpoint  rather  than  cancer 
incidence,  one  death  from  breast  cancer  was  observed  vs.  3.72  expected  (p=0.11). 
Thus,  digitalis  does  not  appear  to  prevent  breast  cancer  from  occurring  or  being 
diagnosed,  but  the  question  of  digitalis  slowing  the  growth  of  breast  cancer,  once 
it  is  present,  remains  open.  The  initial  observation  of  a  "protective"  effect  of 
digitalis  may  have  been  due  to  an  inappropriate  control  group  since  a  high  propor- 
tion of  persons  dying  from  causes  other  than  cancer,  among  which  cardiac  diseases 
are  well  represented,  are  likely  to  have  used  digitalis. 

Questions  of  cancer  risk  associated  with  exogenous  hormones,  and  indirectly  assoc- 
iated with  medications  which  modify  endogenous  hormones,  continue  to  interest 
investigators.  For  example,  it  has  been  postulated  that  reserpine  might  increase 
women's  breast  cancer  risk  indirectly  through  increasing  their  prolactin  levels 
(53).  Prolactin  levels  were  measured  in  15  women  who  had  used  reserpine  for  at 
least  5  years,  in  15  women  who  had  been  taking  other  antihypertensives  and  in  15 
women  taking  no  antihypertensive  medicines.  Although  reserpine  users  had  signif- 
icantly elevated  prolactin  levels,  their  mean  level  was  only  about  50%  greater 
than  the  mean  level  of  the  combined  results  from  the  two  control  groups.  Based 
on  a  statistical  model  of  breast  cancer  incidence,  it  was  calculated  that  such 
increases  in  prolactin  in  the  post-menopausal  period  would  be  likely  to  cause  only 
small  increases  in  breast  cancer  risk,  as  has  been  observed  in  epidemiological 
studies. 

Because  of  studies  which  associate  menopausal  estrogen  supplementation  with  both 
increased  risk  of  endometrial  cancer  and  decreased  risk  of  hip  fractures,  research 
relating  to  the  use  of  estrogen  supplements  has  a  broad  focus.  By  August  1984, 
a  cohort  study  of  11,888  women  residing  in  a  Los  Angeles  retirement  conmunity  had 
accumulated  23,579  woman-years  of  follow-up.  The  mortality  rate  for  all  causes  of 
death  was  significantly  reduced  in  current  users  (p<0.001)  compared  to  never  users. 
The  mortality  rate  from  acute  myocardial  infarction  (MI)  was  also  significantly 
reduced  in  current  users  (p=0.056).  The  reduction  in  the  mortality  rate  for  all 
causes  and  for  acute  MI  among  current  users  remained  unchanged  after  adjusting  for 
smoking  and  prior  hysterectomy. 

Since  the  early  reports  of  increased  risk  of  clear-cell  adenocarcinoma  in  young 
women  whose  mothers  received  diethylstilbestrol  (DES)  during  their  gestation,  there 
has  been  concern  that  male  children  might  also  be  adversely  affected.  A  study  has 
been  carried  out  to  determine  whether  a  cohort  of  males  exposed  in  utero  to  DES 
had  a  higher  frequency  of  urogenital  abnormalities  than  an  unexposed  cohort. 
Biases  in  selection  of  exposed  and  control  participants  were  minimized  by  using 
medical  records  to  select  exposed  and  nonexposed  study  subjects.  Of  828  exposed 
and  676  control  men,  a  subgroup  of  265  exposed  men  and  274  controls  also  underwent 
a  special  clinical  examination.  The  investigators  state  that,  overall,  the  data 
do  not  support  the  hypothesis  that  DES  exposure  of  males  in  utero  increased  their 
risk  of  genitourinary  abnormalities,  infertility  or  testicular  cancer.  They 
believe  that  previously  reported  increased  frequencies  of  these  abnormalities  in 
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DES-exposed  men  may  have  resulted  from  selection  biases  or  differences  in  OES 
use,   or  both. 

This  finding  is   in  contrast  to  conclusions  reported  from  a  descriptive  study  of 
germ-cell   tumors  in  men  and  women  over  the  past  decade   (52).     This  study  examined 
data  from  Los  Angeles  and  from  the  SEER  registries  to  determine  if  the  increasing 
incidence  trend  observed  and  reported  for  germ-cell   tumors  in  males  is  paralleled 
by  a  similar  increase  in  women.     Data  for  the  years  1972/1976  were  compared  with 
1977/1981  in  Los  Angeles,  and  SEER  data  for  the  years  1973/1976  were  compared  with 
1977/1980.     In  Los  Angeles,   sizeable  increases  in  the  incidence  of  malignant  germ- 
cell   tumors,   both  germi nomas  (including  seminoma  of  the  testis  and  dysgerminoma 
of  the  ovary)   and  teratomas   (embryonal   and  extraembryonal   cell   types),  occurred 
in  the  15-34  age  range  between  the  two  calendar  periods.     These  trends  were  statis- 
tically significant  in  the  25-34  age  group  for  both  sexes.     The  largest  increases 
occurred  in  the  germi noma  group  for  females  and  in  the  teratoma  group  for  males. 
The  SEER  data  also  show  substantial   increases  in  incidence  rates  for  the  same  age 
categories   (15-24  and  25-34  years  of  age),  although  the  magnitude  of  the  increase 
is  not  as  large  as  in  Los  Angeles.     There  is  the  possibility  that  the  two  histo- 
logic types  of  testicular  and  ovarian  cancers  may  share  some  etiologic  factors, 
including  the  possibility  of  in  utero  exposure  to  endogenous  or  exogenous  hormones. 

Several  methodological   studies  completed  during  the  year  will   contribute  to  future 
research.     During  1984,  one  investigator  (107)  completed  and  reported  on  a  valida- 
tion study  which  indicated  that  interview  data  alone  may  be  used  for  case-control 
comparisons  of  dental   x-ray  exposure,  with  some  underestimation  of  risk.     A  study 
of  the  effects  of  storage  on  hormone  levels  (estrone,  estradiol,  estriol,   testos- 
terone, androstenedione,  progesterone)   revealed  that  day  to  day  variations  due  to 
laboratory  technique  were  more  important  than  other  factors  in  explaining  differ- 
ences in  observed  values.     Alpha-fetoprotein  levels  did  not  show  the  laboratory 
variations  but  rather  the  levels  decreased  in  proportion  to  the  time  the  specimen 
had  been  stored,  at  a  rate  of  12%  per  year  (22). 

Projections:     There  is  strong  interest  in  fostering  research  collaboration  and 
interaction  between  scientists  working  in  basic  carcinogenesis  and  those  with 
special   skills  for  conducting  research  involving  humans.     The  development  of 
several   laboratory  procedures  which  have  a  potential   for  detecting  and  quantifying 
actual   exposure  of  individuals  to  viral   agents  or  chemical  carcinogens  is  exciting 
and  provides  a  tremendous  challenge  at  all   levels. 

Several   problems  impede  advancement  to  some  extent.     One  is  the  fact  that  admin- 
istrative and  geographic  distances  between  these  groups  of  investigators  must  be 
overcome.     Another  relates  to  a  perceived  financial   instability  which  is  burdeninn 
epidemiologic  investigators  and  which  sometimes  discourages  young  epidemiologists 
before  they  have  obtained  their  first  job.     Still   another  results  from  the  fact 
that  research  at  this  interface  between  epidemiology  and  basic  carcinogenesis  is 
so  new  that  there  are  no  rules  of  conduct  for  structuring  the  research  proposals 
or  for  determining  when  a  procedure  is  ready  for  application  in  large-scale  studic. 

The  area  of  epidemiologic  research  which  seems  most  promising  in  the  near  term  is 
that  which  relates  to  the  role  of  viral   agents,   including  the  HTLV  series,  EBV, 
hepatitis  B  and  human  papilloma  virus.     Already,   interesting  findings  are  being 
reported  and  research  will   become  much  more  informative  as  procedures  which  spe- 
cifically identify  the  agent  and  the  human  host's  reaction  to  infection  become 
available  for  large-scale  studies. 
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The  value  of  earlier  investment  in  a  series  of  resources  should  become  increasingly 
apparent  as  they  are  used  by  investigators  over  the  next  several  years.  The  re- 
sources include  statistical  methods,  population-based  tumor  registries  and  large 
pedigrees  with  documented  disease  experience.  Taken  together,  these  permit  more 
refined  studies  which  take  account  of  several  risk  factors  simultaneously  and  per- 
mit smaller  diagnostic  aggregations.  These  advances  are  prerequisite  to  laboratory 
estimation  of  risk  factors. 

AIDS-RELATED  EPIDEMIOLOGY 

Description:  An  AIDS  Epidemiology  Program  at  NCI  began  in  the  Branch  in  1981  as 
a  consequence  of  the  burgeoning  epidemic  of  Acquired  Immunodeficiency  Disease 
Syndrome  (AIDS),  with  its  associated  opportunistic  infections  and  malignancies 
(primarily  Kaposi's  sarcoma).  The  principal  emphasis  of  this  program  is  upon  the 
delineation  of  risk  factors  and  etiologic  mechanisms  for  AIDS  and  AIDS-associated 
malignancies.  In  addition,  the  program  is  supporting  epidemiologic  studies  of 
cancers  of  the  anogenital  area  to  determine  whether  there  are  risk  factors  and 
etiologies  in  common  with  AIDS.  This  activity  is  supported  primarily  through 
grants  and  cooperative  agreements.  This  Branch  also  is  collaborating  with  the 
National  Institute  of  Allergy  and  Infectious  Diseases  (NIAID)  to  support  contracts 
for  the  study  of  the  natural  history  of  AIDS  1n  homosexual  men. 

The  finding  by  Gallo,  et  al.,  that  the  human  T-cell  lymphotropic  virus-type  III 
(HTLV-III)  is  the  putative  AIDS  agent  has  markedly  influenced  all  research  in  this 
area.  Since  the  initial  published  reports  of  these  findings  in  the  spring  of  1983, 
the  vast  body  of  data  supports  the  etiologic  role  of  HTLV-III  as  the  AIDS  virus. 
Epidemiologic  studies  continue  to  be  important  for  the  elucidation  of  relevant 
host  and  co-factors  for  the  expression  of  disease,  asymptomatic  carrier  state,  or 
abortive  infection.  The  AIDS  epidemic  continues  unabated  with  a  total  of  18,000 
cases  predicted  by  the  end  of  1986.  A  growing  area  of  concern  is  the  increasing 
risk  of  transmission  into  heterosexual  populations  through  sexual  contacts  with 
prostitutes,  intravenous  drug  abusers,  or  recipients  of  contaminated  blood  or 
blood  products  prior  to  development  of  clinical  signs  in  the  infected  individuals. 

Research  Accomplishments:  Several  studies  supported  by  the  Branch  are  aimed  at 
more  clearly  identifying  the  factors  that  place  homosexual  and  bisexual  men  at 
high  risk  for  the  development  of  AIDS.  A  case-control  study  of  Kaposi's  sarcoma 
(KS)  and  AIDS  in  New  York  City  is  in  its  initial  stages  (113).  It  aims  to  describe 
the  epidemiology  of  AIDS  in  terms  of  major  risk  factors  and  co-factors  and  to 
determine  which  of  the  involved  factors  best  differentiate  between  the  cases  and 
the  high  risk  individuals  currently  without  AIDS  (patients  with  lymphadenopathy 
of  unknown  cause,  sexual  partners  and  friends  of  AIDS  cases,  and  male  homosexual 
controls  without  AIDS  prodromes).  As  in  other  studies,  they  have  found  that  the 
ratio  of  T-helper  to  suppressor  cells  was  significantly  lower  for  the  cases  than 
for  the  asymptomatic  controls  (0.55  vs.  1.42,  respectively).  Prognosis  for  2  year 
survival  of  the  KS  cases  was  related  to  this  ratio,  with  20%  of  cases  surviving  if 
that  ratio  was  less  than  1.0  upon  entry  as  compared  to  45%  and  80%  associated  with 
ratios  of  1.0-1.7  and  greater  than  1.7,  respectively.  Of  143  cases  of  KS-AIDS 
tested  for  HTLV-III  antibody,  76%  were  positive  by  the  EL  ISA  test  and  92%  by  the 
Western  blot  test.  Prognosis  was  best  for  those  KS  cases  negative  for  antibody  by 
both  tests. 

Another  case-control  study  of  risk  factors  for  KS-AIDS  in  New  York  City  (80)  has 
recruited  a  total  of  16  cases  and  50  controls  as  of  the  end  of  January  1985.  Fif- 
teen of  the  16  cases  were  male  homosexuals.  However,  the  sixteenth  case  was  a 
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lesbian  intravenous  drug  abuser  whose  female  partner,  who  has  never  used  intraveno-; 
drugs,  has  symptoms  of  AIDS-related  complex  (ARC).     Sera  from  both  women  are  posi- 
tive for  HTLV-III   antibodies.     Histories  indicate  involvement  in  sexual   activities 
that  resulted  in  mutual   exposures  to  blood  due  to  abrasions  and/or  menstrual   bleed- 
ing.    This  may  be  the  first  report  of  female  to  female  spread  of  AIDS  or  ARC. 

In  a  small   prospective  study  in  New  York  City   (80),  40  initially  asymptomatic  homo- 
sexual men  have  been  followed  over  a  three  year  period.     The  prevalence  of  HTLV-III 
antibody  increased  from  20%  in  late  1981  to  36%  in  the  summer  of  1984,  with  recep- 
tive anal   intercourse  as  the  significant  risk  factor  for  seropositivity.     The 
cumulative  incidence  of  AIDS  or  suspected  AIDS  was  0%  (0/23)  for  seronegative 
individuals  and  71%  (12/17)  for  those  who  were  seropositive.     In  those  men  prac- 
ticing receptive  anal-genital   intercourse,   serum  beta-2-microglobulin  was  elevated 
and,  of  7  subjects  with  high  levels  at  enrollment,  2  developed  AIDS  and  4  develop- 
ed suspect  AIDS.     In  a  further  study  of  the  relationship  to  AIDS,  this  serum  facto, 
was  fpund  to  be  elevated  in  96%  of  AIDS  patients,   35%  of  asymptomatic  homosexual 
men,  and  1.5%  of  blood  donors.     Beta-2-microglobulin  appears  to  be  a  sensitive,  bui 
not  specific,  manifestation  of  the  disease  process  related  to  AIDS. 

In  a  larger  sample  of  1100  cases  of  AIDS  in  New  York  City   (80),   the  proportion  of 
cases  with  KS  was  found  to  vary  with  risk  group:   46%  of  male  homosexuals,   27.8% 
of  male  homosexuals  who  also  were  intravenous  drug  abusers   (IVDA),   12.5%  of  female 
IVDA,  and  only  3.8%  of  heterosexual  male  IVDA  cases  of  AIDS.     A  subsequent  study 
of  78  New  York  City  IVDA   (30  females  and  48  males)   found  HTLV-III  antibodies  in 
59%,  with  no  differences  by  sex  or  cytomegalovirus  (CMV)  seropositivity.     However, 
CMV-seropositivity  was  found  in  87%  of  female  versus  42%  of  male  IVDA,  and  CMV- 
seropositive  females  had  significantly  more  sexual   partners  in  the  past  year  than 
did  seronegative  female  IVDA.     These  data  (i.e.,  CMV-seropositivity  rates  lowest  in 
male  IVDA,   intermediate  in  female  IVDA,   and  highest  in  male  homosexuals)   suggest 
that  there  is  a  role  for  CMV   (or  an  associated  agent)   transmitted  in  semen,  as  a 
cofactor  for  KS-AIDS. 

This  Branch  is  collaborating  with  NIAID  to  support  a  large  five  center  contract 
effort  to  study  the  natural   history  of  AIDS  in  homosexual   men   (160,   162,   163). 
Five  thousand  asymptomatic  homosexual  men   (1,000  each  from  Baltimore,  Chicago, 
Los  Angeles,   Pittsburgh,  and  San  Francisco)  have  been  recruited  and  will   be 
followed  semiannually  for  three  years  for  the  development  of  AIDS,  AIDS-related 
symptoms,   or  malignancies.     Subject  recruitment  only  started  in  the  spring  of 
1984.     All   centers  now  are  entering  the  second  semiannual   revisit  of  the  subjects, 
A  bank  of  data  (clinical,   epidemiological,  and  tissue  specimens)  will   be  collectec 
and  available  to  investigators  at  the  five  institutions  as  well   as  to  the  general 
scientific  community.     In  a  large  prospective  study,  etiologic  hypotheses  can  be 
tested  with  more  confidence  than  in  smaller  case-control   studies.     An  example  of 
the  utility  of  this  study  is  the  testing  of  banked  sera  and  lymphocytes  for  evi- 
dence of  HTLV-III   and  the  identification  of  risk  factors  for  infection  and  later 
AIDS  symptoms.     Initial   analyses  of  a  random  sample  of  about  100  sera  from  each 
center  collected  by  November  1984  found  that  the  prevalence  of  HTLV-III  antibody 
seropositivity  varied  by  region:   22%  for  Baltimore,   25%  for  Pittsburgh,   44%  for 
Chicago,   54%  for  Los  Angeles,  and  55%  for  San  Francisco.     Antibody  testing  was 
performed  by  DuPont  and  by  Electronucleonics   (99.3%  concordance),   and  DuPont  has 
agreed  to  continue  free  ELISA  testing  of  all   further  study  specimens.     Not  unexpect- 
edly,  there  was  a  significant  association  between  seropositivity  and  number  of 
lifetime  partners,  practice  of  receptive  anorectal   intercourse,   lymphadenopathy  ar 
ARC,   decreased  T-helper  cells,   increased  T-suppressor  cells,   and  history  of  sexual 
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contact  with  AIDS-affected  individuals.     In  addition,  there  was  a  clear  age  cohort 
effect,  with  the  highest  seropositive  prevalence   (45%)   in  age  range  25-34  years 
and  6  to  20  years  of  regular  homosexual    activity.     The  public  health   significance 
of  these  findings  is  that  50%  or  more  of  the  male  homosexuals  probably  are  free  of 
the  AIDS  virus  and  should  be  encouraged  to  reduce  their  numbers  of  sexual   partners 
to  limit  possible  future  infection. 

Several   studies  are  attempting  to  identify  the  biological   mechanisms  that  may  play 
critical   etiologic  roles  in  the  manifestation  of  AIDS  and  AIDS-associated  malignan- 
cies.    In  one  project  (30),  serum  IgG  reactive  with  peripheral   blood  T-lymphocytes 
was  present  in  only  5%  of  the  healthy  heterosexual  males,   in  about  one- third  of  the 
homosexual   men  without  AIDS,  and  in  almost  two-thirds  of  the  male  AIDS  cases.     Sera 
from  22%  (9/41)  female  prostitutes  had  similar  antibodies.     The  immunosuppressive 
properties  of  sperm  and  semen  have  been  documented  in  experimental   animal   systems. 
Spermatozoa  have  surface  antigens  cross-reactive  with  those  on  T-suppressor  cells, 
and  cell-free  seminal   fluids  from  healthy  heterosexuals  selectively  activate  sup- 
pressor cells.     In  the  homosexual  men,  the  route  of  sperm  immunization  and  the 
exposure  to  heterologous  spermatozoa  may  be  a  possible  etiologic  co-factor  for 
AIDS. 

Products  have  been  found  in  the  blood  of  AIDS  patients  which  may  contribute  to  the 
profound  immunosuppression  which  characterizes  this  disease.     Soluble  suppressor 
factors   (SSF)   produced  by  peripheral   blood  mononuclear  cells  obtained  from  men  with 
AIDS  or  its  prodrome  were  capable  of  depressing  T-helper  cell -dependent  immune  re- 
activity  (30).     It  appears  that  the  defect  lies  within  the  T-cell  which  produces 
the  factor  that,   in  turn,   inhibits  monocyte  recognition  of  the  antigens.     Charac- 
terization of  this  lymphokine  has  been  aided  by  the  development  of  T-lymphocyte 
hybridomas  from  an  ARC  patient.     SSF  is  a  protein  of  about  47,000  dalton  which  can 
induce  an  immunodeficiency  state  in  mice.     This  may  prove  to  be  a  valuable  animal 
model   to  study  the  pathogenesis  of  AIDS.     AIDS  patients  also  lacked  the  ability  to 
generate  gamma  interferon   (g-IFN),  a  macrophage  activating  factor  produced  by 
T-lymphocytes.     The  antimicrobial    function  of  their  macrophages  was  intact  and 
functional    in  the  presence  of  exogenous  g-IFN  in  vitro.     Homosexual   men  with  lymph- 
adenopathy  alone  had  normal   g-IFN  production.     On  the  other  hand,   if  lymphadenopathy 
was  concurrent  with  additional   symptoms  such  as  prolonged  oral   thrush,   fever,  or 
weight  loss,   there  was  an  impairment  of  g-IFN  production.     It  appears  that  the 
primary  defect  in  the  production  of  g-IFN  by  these  patients  lay  in  the  ability  of 
their  lymphocytes  to  recognize  and  respond  to  specific  antigens. 

In  another  project  (66),  an  additional   defect  in  lymphokine  production  was  noted 
in  the  ability  of  AIDS  patients  with  opportunistic  infections   (01)   to  produce 
interleukin-2   (IL-2),  a  factor  stimulating  T-cell   proliferation.     This  defect  was 
less  marked  in  KS-AIDS  patients  and  in  some  lymphadenopathy  patients.     Hemophiliacs 
whose  helper  to  suppressor  cell   ratios  and  T-cell   proliferation  assay  values  were 
in  the  lower  limits  of  normal    for  the  control   population  had  normal    g-IFN  and  IL-2 
production.     Taken  together,  these  data  indicate  that  a  gradient  of  immune  pathology 
exists  from  hemophilia  to  lymphadenopathy,   KS-AIDS,  and  finally  OI-AIDS.     These 
populations  are  being  followed  prospectively  to  identify  immunologic  abnormalities 
that  indicate  significant  risk   for  development  of  AIDS   in  order  to  propose  methods 
for  therapeutic  intervention. 

Another  aspect  of  AIDS  activity  being  supported  by  this  Branch  is  the  investigation 
of  risk   factors  for  AIDS  in  Haitian  communities,   both  in  Miami    (35)   and  in  Haiti 
(30).     Two  case-control   studies  are  in  progress.     They  have  required  the  full 

1714 


cooperation  of  the  commum'ties  to  develop  epidemiologic  instruments  reflecting  the 
linguistic  and  cultural  characteristics  of  the  Haitians.  The  importance  of  these 
projects  lies  in  the  observation  that  the  risk  factors  for  Haitians  appear  to  be 
different  than  those  for  the  U.S.  homosexual  men.  In  Haiti,  bi sexuality  (43%)  is 
the  most  common  risk  factor  in  males,  and  blood  transfusions  (41%)  most  common  in 
female  AIDS  patients.  No  risk  factors  have  been  identified  for  52%  of  the  cases. 

Patients  with  AIDS  in  Haiti  come  from  all  strata  of  society.  Recent  testing  for 
HTLV-III  antibody  in  Haiti  indicates  its  presence  in  93%  of  AIDS  patients,  in  11% 
of  their  siblings  and  friends,  and  in  60%  of  the  heterosexual  partners  of  the  AIDS 
patients  (63%  of  female  partners  of  male  AIDS  patients  and  60%  of  the  male  partners 
of  female  cases  were  HTLV-III  antibody  positive).  None  of  the  healthy  heterosexual 
hospital  staff  tested  in  Haiti  were  seropositive  for  HTLV-III.  Heterosexual  trans- 
mission may  play  an  important  role  in  Haiti;  82%  of  male  patients  had  multiple  het- 
erosexual partners  (median  of  24)  versus  35%  of  healthy  control  males,  and  24%  of 
female  AIDS  cases  had  multiple  heterosexual  partners  versus  none  of  their  controls 
Similar  patterns  of  spread  are  being  seen  within  the  Haitian  conmunity  in  Miami 
(35).  Transmission  of  HTLV-III  in  this  population  is  often  blood-borne  via  blood 
transfusions  of  unscreened  blood  or  contaminated  needles  used  in  the  administration 
of  injectable  medications  by  non-medical  practitioners. 

The  occurrence  of  AIDS  in  Haitian  infants  suggests  congenital  or  in  utero  transmis- 
sion. AIDS  or  ARC,  as  well  as  HTLV-III  seropositivity,  are  more  common  in  younger 
children  (less  than  2  years  of  age)  whose  mothers  have  symptoms  or  are  seropositiv; 
(30,  35).  Transmission  of  infection  is  likely  to  be  transplacental,  based  upon  the 
very  young  age  at  which  the  disease  develops  in  the  offspring  and  by  the  lack  of 
association  with  paternal  status  or  of  transmission  to  older  siblings.  Further- 
irore,  mothers  can  have  subsequent  pregnancies  with  infected  offspring,  indicating  a 
prolonged  period  of  maternal  infectivity.  This  Branch  sponsored  a  conference  on 
Pediatric  AIDS  in  November  1984  (98),  and  hopes  to  further  stimulate  research 
efforts  directed  towards  this  problem. 

Another  important  area  of  concern  to  this  Branch  is  the  potential  for  an  increased 
incidence  of  malignant  lymphomas  and  other  cancers  in  groups  at  high  risk  for  AIDS. 
Data  indicate  that  among  the  groups  that  are  at  high  risk  of  developing  frank  AIDS, 
there  are  asymptomatic  subgroups  with  evidence  of  disturbances  of  immunoregulatory 
mechanisms,  as  reflected  by  numbers,  phenotypes,  and  functions  of  lymphocytes. 
It  is  possible  that  individuals  with  this  epidemic  form  of  iimiunosuppression  will 
be  at  an  increased  risk  of  additional  malignancies,  notably  non-Hodgkin's  lymphoiTk 
which  occur  in  individuals  who  are  congenitally  or  medically  immunosuppressed.  A 
recent  report  studied  the  relationship  between  non-Hodgkin's  lymphoma  and  AIDS  in 
90  homosexual  men,  concluding  that  this  lymphoma  in  this  risk  group  should  be 
included  as  a  manifestation  of  AIDS  or  the  AIDS-related  complex.  This  Branch  is 
supporting  several  epidemiologic  studies  aimed  at  documenting  the  increased  inci- 
dence of  malignancies  associated  with  the  AIDS  epidemic  and  the  elucidation  of  the 
relevant  etiologic  factors  (26,  58,  60,  75,  101).  Early  results  support  the  link- 
age between  the  AIDS  epidemic  and  an  increase  in  lymphomas  and  anorectal  carcinoma: 
in  homosexual  men. 

A  cohort  of  homosexual  men  with  biopsy-proven  reactive  lymphadenopathy— a  syndrome 
of  persistent  generalized  lymphadenopathy  (PGL)  in  the  absence  of  any  known  inter- 
current disease — is  being  followed,  as  are  controls  who  are  asymptomatic  male 
homosexuals  living  in  the  same  neighborhood,  age-matched,  and  who  do  not  share 
intimate  sexual  relations  with  the  case  (75).  HTLV-III  antibody  seropositivity 
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is  96%  (49/51)  in  the  cases  and  55%  (17/31)  in  the  controls. "HTLV-1 1 1  virus  has 
been  isolated  from  lymph  node  tissue  of  46%  of  the  cases.  One  of  the  cases  has 
evolved  from  PGL  to  malignant  B-cell  lymphoma  within  the  first  9  months  of  the 
study.  Within  Los  Angeles  County,  there  has  been  a  significant  increased  incidence 
of  B-cell  immunoblastic  sarcoma  and  small  non-cleaved  lymphoma  (Burkitt  or  Burkitt- 
like)  since  1981  in  never  married  males  (ages  18-54  years):  4%  of  all  non-Hodgkin 's 
lymphomas  in  1972-79  vs.  20%  in  1980-83,  contrasted  to  3%  and  4%,  respectively,  in 
same  aged  married  men.  Furthermore,  HTLV-III  antibodies  have  been  detected  in  88% 
(15/17)  of  sera  from  homosexual  men  currently  with  this  high-grade  lymphoma,  signif- 
icantly more  than  the  40%  (2/5)  prevalence  found  in  male  homosexuals  with  low  grade 
(small -cleaved  or  plasmacytoid  lymphocytic)  lymphomas.  Occurrence  of  lymphomas  in 
unusual  extra-nodal  sites,  such  as  the  central  nervous  system  or  rectum,  is  another 
distinguishing  feature  of  these  retrovirus-associated  lymphomas. 

Projections:  Epidemiologic  studies  have  identified  groups  at  high  risk  for  AIDS. 
The  preponderance  of  the  data  has  arisen  from  the  homosexual  male  population,  as 
they  represent  the  majority  of  cases  and  are  potentially  more  accessible  than  the 
intravenous  drug  abusers  or  the  new  Haitian  immigrants.  However,  there  are  dif- 
ferences in  the  manifestations  of  the  disease  in  the  various  risk  groups,  such  as 
the  greater  percentage  of  KS  in  homosexual  men,  that  need  continued  and  further 
study  to  delineate  their  etiologies.  What  are  the  contributing  roles  of  sexual 
practices,  routes  of  entry  of  antigens  (infections  and  alloantigens) ,  antigen  over- 
loads, and  genetic  constitutions?  Of  vital  import  is  the  need  to  establish  whether 
HTLV-III  is  necessary  but  not  sufficient,  needing  some  co-factor  for  the  expression 
of  disease.  In  addition  to  the  need  for  more  information  on  the  epidemiology  of 
AIDS  in  Haitians,  there  is  the  need  to  study  the  African  connection.  In  addition 
to  transmission  of  AIDS  by  blood  and  blood  products,  it  is  necessary  to  study  the 
transmission  of  AIDS  from  parents  to  children.  Furthermore,  it  is  becoming  clearer 
that  the  spectrum  of  AIDS  is  broader  than  the  initial  CDC  case  definition.  The 
association  of  AIDS  with  lymphomas  is  not  only  biologically  plausible,  it  appears 
to  exist. 

Research  on  AIDS  and  AIDS-related  diseases  should  not  be  too  narrowly  focused  upon 
HTLV-III.  As  with  many  viruses,  infection  may  be  necessary  but  not  sufficient  for 
the  production  of  disease.  The  massive  research  effort  directed  towards  AIDS 
should  produce  a  much  better  understanding  of  the  intimate  interrelationships 
between  the  infective  agent  and  the  host. 

NUTRITION-RELATED  EPIDEMIOLOGY 

Description:  Epidemiological  observations  and  studies  in  laboratory  animals 
suggest  that  diet,  as  an  etiologic  factor  distinct  from  dietary  contaminants  and 
from  genetic  and  environmental  factors,  plays  a  role  in  the  causation  of  some 
forms  of  human  cancer. 

Diet  could  influence  cancer  in  several  ways:  through  undernutrition;  by  affecting 
the  immune  system;  through  carcinogens  as  contaminants  of  food;  through  the  form- 
ation of  carcinogens  produced  in  vivo  from  ingested  food;  through  the  formation  of 
carcinogens  during  the  storage,  processing  or  cooking  of  foods;  and  through  the 
protective  effect  of  certain  dietary  components  by  their  influence  on  the  carcino- 
gen detoxification  systems. 

It  is  conceivable  that,  due  to  complex  interactions,  dietary  factors  may  protect 
against  cancer  in  one  organ,  but  induce  cancer  in  another.  This  phenomenon  has 
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been  observed  in  animal  studies  in  which  ascorbic  acid  inhibited  tumor  formation 
in  the  liver  but  induced  it  in  the  forestomach.  Likewise,  in  case-control  studies. 
a  diet  rich  in  ascorbic  acid  was  associated  with  reduced  risk  of  cancer  of  the  oral 
cavity,  larynx  and  esophagus  but  not  of  the  stomach  or  rectum  (44). 

Research  Accomplishments:  In  a  recently  completed  case-control  study  among  the 
multiethnic  population  of  Hawaii,  it  was  found  that  total  vitamin  A  intake  (food 
sources  plus  supplements),  vitamin  A  intake  from  food  sources  only,  and  carotene 
intake  (but  not  ascorbic  acid  intake)  were  each  inversely  associated  with  lung 
cancer  risk  in  males  only.  A  possible  explanation  for  the  differential  effect 
with  respect  to  sex  may  be  the  different  distribution  of  lung  cancer  histologies 
in  men  and  women  -  epidermoid  cancer  being  more  common  in  men  and  adenocarcinoma 
In  women  (67). 

Over  eight  thousand  Japanese  men  residing  in  Hawaii,  aged  45-68,  were  examined 
between  1965  and  1968  and  were  followed  for  15  years.  It  was  found  that  body  mass 
index  (BMI)  at  time  of  examination,  and  weight  gain  since  age  25,  were  positively 
associated  with  an  increased  risk  of  colon  cancer  in  men  age  55  or  older  at  the 
time  of  examination.  No  other  cancer  had  a  significant  positive  association  with 
either  of  these  indices.  A  low  BMI  at  examination  and  weight  loss  since  age  25, 
however,  were  associated  with  an  Increased  risk  of  stomach  cancer;  only  weight  loss 
since  age  25  was  associated  with  an  increased  risk  of  lung  cancer  (94). 

The  original  objective  of  an  ongoing  population-based  study  In  the  People's 
Republic  of  China  was  to  correlate  site-specific  cancer  mortality  rates  witn 
selenium  nutritional  status.  This  study  has  now  been  expanded  so  that  cancer 
mortality  could  be  examined  with  respect  to  multiple  dietary /nutritional  factors. 
It  Is  hoped  that  the  data  will  permit  evaluation  of  the  relative  contribution  of 
Individual  factors  and  will  permit  assessment  of  the  importance  of  Interactions 
(17). 

The  ongoing  study  of  Seventh-Day  Adventists  (SDA)  was  designed  to  Identify  specif- 
ic elements  of  lifestyle  that  relate  to  cancer  risk  within  the  SDA  population  and 
to  Identify  interactions  among  various  lifestyle  factors.  In  this  study,  over- 
weight men  had  a  risk  for  fatal  cancer  of  2-5  times  that  for  men  near  their 
desirable  weight.  There  was  also  a  suggestive  positive  association  with  intake 
of  milk,  cheese,  eggs  and  meat.  Although  the  relationship  between  the  intake  of 
any  individual  animal  product  and  fatal  prostate  cancer  was  weak,  the  combined 
heavy  consumption  of  all  four  animal  products  had  an  estimated  relative  risk  of 
3-6.  There  may  be  some  systematic  bias  related  to  the  sole  use  of  mortality  as 
an  end  point  in  this  study,  which  needs  further  exploration  (103).  A  significant 
negative  association  with  green  salad  intake,  and  a  significant  positive  associa- 
tion with  meat  and  egg  consumption  by  the  Seventh-Day  Adventists,  was  observed 
when  data  from  a  self-administered  food  questionnaire  for  28  specific  foods  were 
analyzed  for  mortality  from  all  causes  (103). 

In  an  ongoing  study  of  Colombian  subjects,  urinary  excretion  of  sodium  was  meas- 
ured to  test  the  hypothesis  that  excessive  intake  of  sodium  chloride  might  be  a 
risk  factor  for  gastric  cancer.  It  was  found  that  Colombians  living  in  a  high 
risk  area  excreted  greater  amounts  of  urinary  sodium  than  those  living  in  a  low 
risk  area.  This  observation  is  in  agreement  with  several  published  studies  which 
have  consistently  reported  an  elevated  risk  of  gastric  cancer  associated  with  the 
ingestion  of  salted  foods  (23). 
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To  investigate  the  association  of  dietary  vitamin  D  and  calcium  with  colon  cancer 
risk,  1954  men  (aged  40-55  years)  who  had  completed  detailed  dietary  diaries  at 
the  time  of  the  baseline  examination  in  1957-59  were  followed  for  19  years.  Risk 
of  colorectal  cancer  was  found  to  be  inversely  correlated  with  dietary  vitamin  D 
and  calcium  in  this  study  group.  This  association  remained  significant  even  after 
adjustment  for  age,  smoking,  body  mass  index,  alcohol  consumption,  and  percentage 
of  calories  from  dietary  fat  (115). 

Projections:  In  order  to  encourage  research  designed  to  identify,  characterize 
and  val idate  markers  of  present  or  past  dietary  intake  which  could  be  useful  in 
the  conduct  of  nutritionally  focused  studies  in  cancer  epidemiology,  an  RFA  was 
issued  in  May  1984.  Only  six  applications  were  received  in  response  to  this 
announcement.  Of  the  four  applications  recommended  for  approval,  not  a  single 
application  received  a  fundable  priority  score.  Advice  of  the  Division's  Board 
of  Scientific  Counselors  will  be  sought  In  order  to  explore  ways  to  stimulate 
research  in  this  area. 

TOBACCO -RELATED  EPIDEMIOLOGY 

Description:  The  Extramural  Smoking  and  Health  Program  in  the  Division  of  Cancer 
Etiology  is  involved  in  efforts  to  understand  and  mitigate  the  deleterious  effects 
of  smoking  on  health.  This  Branch  supports  only  epidemiological  Investigations 
designed  to  determine  the  effects  of  tobacco  products  on  cancer  risk. 

Research  Accomplishments:  The  dramatic  Increase  In  lung  cancer  incidence  and 
mortality  rates  among  women  in  recent  years  have  been  attributed  to  increased  cig- 
arette smoking.  A  recently  Initiated  case-control  study  is  attempting  to  assess 
the  effects  of  a  variety  of  factors  on  lung  cancer  risk  by  histologic  type.  These 
factors  include:  reproductive  and  hormonal  status;  occupational  exposures;  inter- 
action of  dietary  factors  with  smoking  and  occupational  risk  factors;  passive 
smoking  and  air  pollution  (122). 

An  ongoing  prospective  study  seeks  to  determine  if  smoking  cigarettes  with  a 
relatively  low  yield  of  tar  and  nicotine  (tar  <15  mg  and  nicotine  <1.0  mg  per 
cigarette)  is  less  hazardous  than  smoking  cigarettes  with  a  higher  yield  of  tar 
and  nicotine  (39). 

A  multi disciplinary  study  is  continuing  to  explore  the  relationship  of  smoking 
with  a  variety  of  cancers  in  populations  who  have  switched  to  smoking  low-yield 
cigarettes.  By  developing  a  new  sensitive  radioimmunoassay  for  nicotine  metab- 
olites, an  attempt  will  be  made  to  explain  how  heavy  smokers  adapt  to  low-yield 
cigarettes.  A  subproject  seeks  to  determine  if  lung  cancer  In  nonsmokers  is 
associated  with  exposure  to  sidestream  tobacco  smoke.  Validation  of  self-reported 
exposure  to  passive  inhalation  of  tobacco  smoke  will  be  carried  out  biochemically 
through  the  use  of  radioimmunoassay  for  cotinine  in  biological  fluids.  Another 
subproject  is  testing  the  hypothesis  that  alcohol  may  Interfere  with  the  metabolic 
detoxification  of  carcinogens  which  occur  in  cigarette  smoke  (155). 

Projection:  Tobacco  smoke  Is  probably  one  of  the  most  ubiquitous  indoor  pollutants 
in  the  world.  In  recent  years  some  epidemiological  studies  have  indicated  an  asso- 
ciation between  involuntary  smoking  and  an  increased  risk  of  lung  cancer.  The  pat- 
tern of  involuntary  inhalation  of  tobacco  smoke  is  probably  different  from  that  of 
voluntary  inhalation  by  the  smoker.-  The  question,  therefore,  arises  whether  a 
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person  exposed  involuntarily  for  many  years  to  the  smoke  of  others  inhales  suffi- 
cient amounts  of  carcinogens  to  elicit  a  carcinogenic  response.  An  RFA  was 
published  in  June  1984  to  stimulate  additional  research  to  assess  the  effect  of 
involuntary  exposure  to  tobacco  smoke  on  cancer  risk.  Applications  responding  to 
this  announcement  were  recently  reviewed  by  a  special  study  section.  Although  a 
funding  decision  has  not  yet  been  made,  some  of  the  applications  will  be  funded 
during  this  fiscal  year. 

BIOCHEMICAL  EPIDEMIOLOGY 

Description:  A  significant  portion  of  human  cancers  are  thought  to  be  attributable 
to  lifestyle  and  other  environmental  factors  and  are,  therefore,  potentially  pre- 
ventable. The  process  of  induction  and  progression  of  human  cancer  is  exceedingly 
complex.  Epidemiologic  studies  have  Identified  factors  which  appear  to  increase 
or  decrease  cancer  risk  and  have  suggested  the  importance  of  host  susceptibility 
factors.  The  usual  epidemiologic  techniques,  however,  have  been  limited  in  their 
ability  to  reach  firm  conclusions  by  the  difficulties  in  defining  past  carcinogen 
exposure  levels  and  susceptibility  states;  in  measuring  low  levels  of  risk;  in 
evaluating  directly  host-environmental  interactions;  and  in  identifying  dietary 
determinants  of  cancer.  Recent  development  of  a  variety  of  sensitive  and  specific 
laboratory  methods  should  facilitate  epidemiologic  Investigations  by  providing 
better  measures  of  exposure.  In  order  to  foster  collaboration  between  laboratory 
scientists  and  epidemiologists  in  the  application  of  these  emerging  techniques,  a 
program  In  biochemical  epidemiology  was  initiated  in  1982. 

Issuance  of  a  request  for  applications  in  the  area  of  biochemical  epidemiology 
resulted  in  the  funding  of  14  grants  in  fiscal  year  1983.  These  studies  are 
taking  advantage  of  a  variety  of  laboratory  procedures  focusing  on  such  factors 
as  DNA  damage  and  repair  capacity,  chromosomal  changes,  diet  and  nutrition,  and 
selected  viral  exposures.  A  few  of  the  ongoing  studies  are  highlighted  below. 

Research  Accomplishments:  Cancers  of  the  biliary  tract  provide  a  unique  opportu- 
nity  to  combine  epidemiological  and  biochemical  approaches  to  elucidate  the  etiol- 
ogy of  these  cancers  which  are  uncommon  in  the  United  States  but  are  of  considerable 
international  importance.  Although  the  entire  biliary  tract  is  bathed  in  the  same 
material,  namely  bile,  there  are  significant  differences  in  the  epidemiology  of 
cancers  of  the  different  parts  of  the  biliary  tract.  Moreover,  there  are  marked 
differences  in  the  incidence  of  these  diseases  between  countries.  Through  an 
ongoing  case-control  study  in  Mexico  and  Bolivia,  attempts  are  being  made  to 
determine  whether  patients  with  different  primary  cancers  of  the  biliary  tract 
differ  from  each  other,  from  patients  with  cholelithiasis,  and  from  patients  with 
other  abdominal  illnesses.  Data  are  being  collected  on  familial  aggregation, 
demographic  characteristics,  environmental  exposures  and  number  of  biochemical 
parameters  such  as  serum  cholesterol,  gallstone  composition,  bile  and  serum  levels 
of  carcinoembryonic  antigen,  and  conjugates  of  bile  acids  and  lithocholic  acid  in 
the  bile  and  serum  (123).  Development  of  an  Immunoassay  for  benzo(a)pyrene  bound 
to  DNA  as  a  measure  of  biologically  effective  dose  of  the  carcinogen  is  underway  ir, 
a  second  study  (140).  The  method  is  being  evaluated  for  its  potential  to  serve  as 
a  quantitative  indicator  of  Increased  risk  of  lung  cancer. 

There  are  strong  indications  that  genetic  instability  is  one  of  the  predisposing 
factors  for  human  cancer.  It  has  been  suggested  that  genetic  instability  raay  be 
widespread  in  the  human  population  and  may  be  the  cause  of  a  variety  of  neoplastic 
diseases.  An  ongoing  study  is  evaluating  cytogenetic  screening  for  chromosome 
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damage  as  a  test  for  predicting  diseases  in  humans.  If  it  is  possible  to  differ- 
entiate between  stable  and  unstable  genomes  by  challenging  cultured  lymphocytes 
with  chromosome  damaging  agents,  it  would  be  possible  to  screen  human  families/ 
populations  and  study  the  relationship  between  sensitivity  to  clastogens  and  risk 
for  development  of  cancer.  This  screen  would  provide  a  potent  prognostic  tool  to 
differentiate  persons  with  a  wery   high  genetic  stability  and  those  who  are  less 
stable  (61). 

The  etiology  of  vulvar  cancer  is  poorly  understood.  Through  a  partly  retrospective 
and  partly  prospective  approach,  a  recently  initiated  study  is  attempting  to  deter- 
mine if  infection  with  a  sexually  transmitted  virus  is  related  to  an  increased  risk 
of  vulvar  cancer.  In  this  study,  if  the  presence  of  a  specific  gene  product  in 
neoplastic  cells  of  vulvar  carcinomas,  but  not  in  normal  cells  from  the  same  sub- 
ject or  in  normal  cells  of  subjects  with  benign  pigmented  nevi  of  the  vulva,  can 
be  demonstrated,  it  would  be  persuasive  of  a  specific  viral  association  (27). 

Projection:  The  response  to  the  first  announcement  for  research  in  biochemical 
epidemiology  was  excellent.  In  order  to  further  encourage  collaborative  studies 
between  epidemiologists  and  laboratory  scientists,  the  RFA  was  reissued  in 
December  1983.  Thirty  two  applications  responding  to  this  announcement  were 
reviewed  by  a  special  study  section.  Of  the  eighteen  applications  recommended 
for  approval,  only  three  applications  were  judged  to  be  sufficiently  meritorious 
for  funding. 

It  is  planned  to  issue  in  the  near  future  an  announcement  for  cooperative  agree- 
ments to  encourage  investigations  designed  to  develop,  characterize,  validate  and 
apply  laboratory-based  biological  markers  of  human  exposure  which  would  be  useful 
in  the  conduct  of  epidemiologic  studies. 
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EXTRAMURAL  PROGRAMS  BRANCH 

GRANTS  ACTIVE  DURING  FY   85 

Investigator/Institution/Grant  Number        Title 


ADAMI,   Hans-Olov 
University  of  Uppsala 

1  ROl  CA  40264-01 

ALLEN,   Arline  M. 
Northwestern  University 
5  ROl  CA  35943-02 

ASAL,  Nabih  R. 

University  of  Oklahoma  Hlth. 

2  ROl  CA  31059-04 


The  Risk  for  Gastric  Cancer 
After  Partial  Gastrectomy 


Validation  of  Long-Term  Dietary 
Recall 


Risk  Factors  in  Renal  Cell 
Sci.  Ctr.   Carcinoma 


10. 


11, 


12, 


AUSTIN,   Harland  D. 

University  of  Alabama  (Birmingham) 

1  ROl  CA  39733-01 

AWERBACH,  Tamara  E. 
Harvard  University 
1  R23  CA  37820-01 

BEASLEY,   R.   Palmer 
University  of  Washington 
5  ROl  CA  25327-06 

BEGG,  Colin  B. 

Dana-Farber  Cancer  Institute 

5  ROl  CA  35291-02 

BISHOP,  David  T. 
University  of  Utah 
5  R23  CA  36362-02 

BLUMBERG,  Baruch 

Institute  for  Cancer  Research 

7  POl  CA  40737-01 

BRADLOW,  H.  Leon 
Rockefeller  University 
1  ROl  CA  39734-01 


BRANDSMA,  Janet  L. 

Long  Island  Jewish-Hillside  Med. 

1  ROl  CA   39172-01 

BRESLOW,   Norman  E. 
University  of  Washington 
1  ROl  CA  40644-01 


Case-Control   Study  of 
Endometrial   Cancer  and  Obesity 


Mathematics  of  Diffusion 
Assays--Mutagens  S  Antibiotics 


Hepatocellular  Carcinoma  Risk 
in  Hepatitis  B  Carriers 


Treatment  Allocation  in 
Sequential   Clinical   Trials 


Linkage  Analysis  and  Multiple 
Loci 


Cancer  Clinical   Research  at 
the  Fox  Chase  Center  -  HBV 
and  PHC 

Obesity,  Diet,  Estrogens 
and  Cancer  Risk 


Cancers  of  the  Head  and  Neck: 
Ctr.         Epidemiology  and  Biochemistry 

Statistical   Methods  in  Cancer 
Epidemiology 
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13.     BUFFLER,    Patricia  A. 

University  of  Texas  Hlth.   Sci .  Ctr. 
5  ROl   CA   32584-03 


CMS  Tumors  and  Occupational 
Exposures 


14.     BUFFLER,   Patricia  A. 

University  of  Texas  Hlth.   Sci.  Ctr. 
5  ROl  CA  34448-02 


Occupational   and  Environmental 
Exposures  in  the  Etiology  of 
Adult  Leukemia 


15.     BUZZARD,    I.  Marilyn 

University  of  Minnesota  (Mnpls-St  Paul) 
5  ROl  CA  36522-02 


Microcomputer-Based  Dietary 
Data  Collection  Systems 


16.     BYERS,   Tim 

State  University  of  New  York   (Buffalo! 
5  ROl  CA  35903-02 


Reliability  of  Dietary 
History  Based  on  Distant 
Recall 


17.     CAMPBELL,   T.   Colin 

Cornell   University   (Ithaca) 
5  POl  CA  33638-02 


Dietary  Selenium  and  Cancer 


18.     CASAGRANDE,   John  T. 

University  of  Southern  California 
5  ROl  CA  27829-02 


An  Epidemiologic  Study  of 
Male  Breast  Cancer 


19.     COLE,   Philip 

University  of  Alabama   (Birmingham) 
5  ROl  CA  29968-03 


Hepatocellular  Carcinoma 
and  Cigarette  Smoking 


20.     COMSTOCK,   George  W. 

Johns  Hopkins  University 
5  ROl  CA  35917-02 


Vitamin  A,   Vitamin  E,  Selenium 
and  Colon  Cancer  Risk 


21.  COMSTOCK,  George  W. 

Johns  Hopkins  University 
5  ROl  CA  35918-02 


Biochemical  Markers  of  Nutrition 
and  Lung  Cancer 


22.  COMSTOCK,  George  W. 

Johns  Hopkins  University 
1  ROl  CA  36390-01 


Serologic  Precursors  of  Cancer 


23.     CORREA,   Pel  ay o 

Louisiana  State  Univ.  Med. 
5  POl  CA  28842-04 


Ctr. 


Etiologic  Studies  of  Gastric 
Carcinoma 


24.     CORREA,   Pelayo 

Louisiana  State  Univ.  Med.  Ctr. 
1  ROl  CA   40095-01 


Lung  Cancer  in  Mon-Smoking 
Women 


25.  CRAMER,  David  W. 

Brigham  and  Women's  Hospital 
1  ROl  CA   38032-01 


Correlates  of  Ovarian  Cancer 
Risks 
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26.  DALING,  Janet  R. 

University  of  Washington 
5  ROl  CA   32010-04 


Epidemiology  of  Anal   Cancer 


27.     DALING,  Janet  R. 

Fred  Hutchinson  Cancer  Res.  Ctr. 
5  ROl  CA  35881-02 


Vulvar  Cancer--Epidemiology, 
Biochemistry  and  Immunology 


28.     DE  METS,   David  L. 

University  of  Wisconsin  (Madison) 
2  ROl  CA   18332-10 


Statistical   Problems  in 
Cancer  Research 


29.     DE  ROUEN,  Timothy 

University  of  Washington 
5  ROl  CA  34493-02 


Etiology  and  Natural   History 
of  Cervical  Neoplasia 


30.     DOUGLAS,  R.   Gordon 

Cornell   University  Med.  Ctr. 
5  UOl  CA  35018-03 


Collaborative  Studies  of 
AID/Kaposi's  Sarcoma 


31.     DWYER,  Johann  T. 
Harvard  University 
5  ROl  CA  35939-02 


Accuracy  of  Historic  Dietary 
Data  from  Questionnaire 


32.     ELSTON,  Robert  C. 

Louisiana  State  Univ.  Med.  Ctr. 
2  ROl  CA  28198-06 


Statistical   Genetic  Analysis 
for  Cancer  Families 


33.     EVANS,  Alfred  S. 
Yale  University 
2  ROl  CA  30433-03A1 


Epidemiological   Studies  of 
EBV  in  Hodgkin's  Disease 


34.     FIALKOW,   Philip  J. 

University  of  Washington 
2  ROl  CA   16448-11 


Human  Cancer  —  Origin  and 
Genetic  Markers 


35.  FISCHL,  Margaret  A. 
University  of  Miami 
5  UOl  CA  34988-02 


A  Study  of  an  Acquired 
Immunodeficiency  Syndrome 


36.     FOLSOM,  Aaron  R. 

University  of  Minnesota 
1  ROl  CA   39742-01 


Distribution  of  Body  Fat 
and  Cancer  Risk  in  Women 


37.     FOX,  C.  Fred 

University  of  California   (Los  Angeles! 
1  R13  CA   39223-01 


Conference  on  Biochemical 
and  Molecular  Epidemiology 
of  Cancer 


38.     FRIEDMAN,   Gary  D. 

Kaiser  Foundation  Res,   Inst. 
5  ROl  CA   19939-09 


Surveillance  for  Drugs  That 
May  be  Carcinogenic 


39.     FRIEDMAN,   Gary  D. 

Kaiser  Foundation  Res.    Inst. 
1  ROl   CA   36074-01A1 


Are  Low-Yield  Cigarettes 
Less  Hazardous? 
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40.  GERMAN,  James  L. 

New  York  Blood  Center 
5  ROl  CA  38036-02 

41.  GIESE,  Roger  W. 
Northeastern  University 
5  ROl  CA   35843-02 

42.  GOLD,  Ellen  B. 

Johns  Hopkins  University 
5  ROl  CA  35859-02 

43.  GORBACH,   Sherwoood  L. 

New  England  Med.  Ctr.  Hospitals,   Inc. 
5  ROl  CA  35840-02 


Maintenance  of  the  Bloom's 
Syndrome  Registry 


Ultratrace  Analysis  of  DNA 
Lesions  with  Electrophoresis 


Biochemical  Markers  for  Lung 
Cancer  in  a  High  Risk  Group 


Diet,  Estrogens,  and  Breast 
Cancer 


44.  GRAHAM,  Saxon 

State  University  of  New  York  (Buffalo) 
5  POl  CA  11535-14 


Social  Epidemiology  of  Cancer 


45.  GRIFFIN,  Marie 
Mayo  Foundation 
5  ROl  CA  36396-02 


Cancer  Risk  in  Patients  with 
Thrombotic  Episodes 


46.  GRUFFERMAN,  Seymour 
Duke  University 
5  ROl  ca  21244-05 


The  Epidemiology  of  Childhood 
Rhabdomyosarcoma 


47.  GUTENSOHN,  Nancy  M. 
Harvard  University 
5  ROl  CA  31747-03 


Hodgkin's  Disease  and 
Pre-Di agnostic  EBV-Antibody 
Status 


48.     GUTENSOHN,  Nancy  M. 
Harvard  University 
1  ROl  CA  38450-01 


Risk  Factors  for  Human  T-Cell 
Leukemia  Virus  Infection 


49.     HAENSZEL,  William  M. 
Illinois  Cancer  Council 
5  ROl  CA   34044-03 


Cholecystectomy  and  Subsite- 
Specific  Large  Bowel   Cancer 


50.     HANASH,  Samir  M. 

University  of  Michigan   (Ann  Arbor] 
5  POl   CA   26803-06 


Program  Project:  The  Study  of 
Human  Mutation 


51.     HARRINGTON,   David  P. 

Dana-Farber  Cancer  Institute 
7  ROl  CA   39929-01 


Nonparametric  Statistical   Tests 
for  Censored  Cancer  Data 


52.     HENDERSON,   Brian  E. 

University  of  Southern  California 
5  POl  CA   17054-10 


use  Cancer  Center  Epidemiology 
and  Biostatistics  Unit 


53.     HENDERSON,   Brian  E. 

University  of  Southern  California 
5  ROl   CA   32197-04 


The  Role  of  Estrogens  and 
Vitamin  A  in  Disease  Prevention 
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54.  HERBST,   Arthur  L. 
University  of  Chicago 
5  ROl  CA  32012-03 

55.  HILDRETH,  Nancy  G. 
University  of  Rochester 
2  ROl  CA   19764-07A1 

56.  HOFFMANN,  Dietrich 
American  Health  Foundation 
1  ROl  CA  40070-01 

57.  HOLLY,  Elizabeth  A. 

Northern  California  Cancer  Program 
5  ROl  CA  34382-02 

58.  HOLLY,  Elizabeth  A. 

Northern  California  Cancer  Program 
5  ROl  CA  35676-02 

59.  HOLLY,  Elizabeth  A. 

Northern  California  Cancer  Program 
5  ROl  CA  37950-02 

60.  HOLMES,  Frederick  F. 

University  of  Kansas  Col.  Hlth.  Sci . 
5  ROl  CA  35683-02 


Cancer  and  Health  Risks  in 
DES  Exposed  Daughters 

Human  Radiation  Carcinogenesis 
Study 

Biochemical  Validation  of  Smoke 
Absorption  by  Infants 


Melanoma,  Oral  Contraceptives 
Use  and  Reproductive  Factors 


Epidemiology:  Ewing's  Sarcoma^ 
Anal  and  Rectal  Carcinoma 


Epidemiology  of  Ocular  Melanoma 


Anal  Cancer  in  Women: 
Etiologic  Factors 


61.  HSU,  T.C. 
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